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INTRODUCTION 


following pages form a portion of a work 
which I intend to publish m the shape of 
Pamphlets for the use of untrained Forest Officers 
The Pamphlet on Arboriculture, which is here 
presented to the reader, is divided into four chap 
ters The first three chapters contain the general 
rules on artificial cuUtvahon, natural reproduction, 
and treatment of forests and single trees The fourth 

chapter shows how these rules are to be applied 
to the cultivation, reproduction, and treatment of the 
trees most commonly cultivated tn the Punjab 

I trust that the hints contained m this Pam- 
phlet may prove of use to the District Officers, m 
whose behalf it has been published 




ARBORICULTURE. 


Ci cation, Rcproductton and Treatment of Forests 

T he creation or reproduction of a forest, by means of 
sowing or planting, is called artifictal aditvaiton 
The forest may depend for its reproduction on the seed 
shed by mature trees, or on the |)ouer of coppicing from 
the stool of utilized trees This is called natural refrodue- 
tioit 

The fostering and guidance of the growth of trees by 
means of thinning, pruning, &c, &c, is termed treatment 
of forests 
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ARBORICULTURE IN THE PUNJAB 

CHAPTER I 
Artificial Cultivation 
DcfimUon of the term ‘ Arttjiaal Cultivation 

A rtificial cultivation includes all cultivation by 
means of sowing planting and cuttings 

Necessity of Artificial Cultnation 
It IS necessary to have recourse to artificial cultivation 
on places where a forest has to be created , on blanks , on 
extensive clear cuttings, m forests where the ground is 
covered with a dense growth of grass or weeds , on places 
which are likely to be flooded or where soil and climate 
are too dry to give small seedlings a fair chance , on small 
blanks and as an aid to natural reproduction Also for 
d strict arboriculture, on roads, along canals, around 
wells , in fields , and on grazing grounds 

Advisability of Artifiaal Culti vtion 
Artificial reproduction being by far the most certain to 
succeed IS preferable (m many cases other than those 
Tlre'id> enumerated) to natural reproduction which depends 
on various external influences 

nV/t frefaratory to Artifiaal Cultnation 
WHicn it IS ncccssar> to haw recourse to artifcial cuUi 
vation It ^MU be found that m a few rare cases only the 
ground is fit for it %sithout preparatory works such as 
artifcial irrigation drainage working up of the soil and 
as regards nurseries e\cn preparation of artificial manure. 



4 


ARDORICULFURE IN JHE PURJAB 
Artificial Irrigation 
In the Panj-\b, artificial irrigation is of special interest 
to the Forester On the Bdr, where we possess the largest 
amount of available land, neither the moisture m the 
soil, nor the natural ram fall is sufficient for arboriculture, 
and only by means of canals are we enabled to raise 
forests of an> other kind than the small ind slow growing 
indigenous rakh trees and shrubs 
Recommending the Rurki Treatise on irrigation for 
special study, I here only add a few remarks on the subject 
We distinguish between rAjbahas, or chief feeders, dts- 
trtbutixe channels and trenches The first receive the water 
from the canal by means of a water head or mogali , the 
distribution channels convey the water to the different 
points of the area to be irrigated, and the trenches bring 
the water withm actual reach of the seedlings or plants 
The width and depth of the ditches depend, of course, on 
the area. The rdjbahas, which have to feed many com- 
partments, are the largest, and may hive 12 and 14 feet 
upper width The distribution channels, which have to 
supply one compartment only, are much smaller, and the 
trenches are only one foot deep by one foot wide In 
loam the larger ditches must have sloping sides of about 
one foot to one foot In sandy loam, or sand, tlie slope 
must be made more gradient In fact, the looser the soil, 
the more gradient must the slope be The first point to 
be considered jn a system of irrigation is the equal fall in 
the channels, so as to prevent silting up of water-courses 
and destruction of embankments 

With us, the amount of fall depends mostly on the fall 
m the canal and the height of the weirs from which wc 
receive the water Wherever wc Iiave had to resort to 
artificial watering, it was found advisable to procure the 
highest possible average fall, but it would not be j’udicious 
to have a fall of more than 1 to feet in a 1,000 feet 
The Pitches should have the same cross cut , and to secure 
this, a so'iallea profile pattern should be made of light 
wood to serve aW guidance to the workmen empIo>cd in 
<i,mrina- thr; (litem It Will, at the Same time, faalitate 



AKriUUAL CULTIVATION 5 

the measuring up of the work The excavated earth 
from the larger ditches is to be divided on both sides of 
the water courses and the soil out of the trenches is to be 
formed into a ndge on the sunny side of the trench The 
water will reach by the capillary action to the very top of 
the ridges This system of irrigation requires to be kept 
up by the annual removal of the silt and vegetation col 
Icctcd m the water courses and trenches 

Drainage 

Though we have as yet had no opportunity in this 
country of cultivating boggy or marshy soil it is as well 
to add a few remarks concerning it The system and 
formation of ditches for the complete drainage of such a 
soil IS the same as that employed for irrigation though 
they aim at opposite results 

The smallest ditches draw the superfluous water from 
the soil within their immediate vicinity, the larger ditches 
collect the water, and the head channel or channels lead it 
into the nearest river, canal or other natural drainage This 
system is to be adopted if the boggy condition of the soil 
is due to a collection of ram avatcr which cannot percolate 
through the ground on account of the nature of the soil 
nor run off owing to the peculiar formation of the surface 
Springs without natural outlets are often the cause of 
the marshy condition of the soil When this is the case, 
the most sensible plan aviU be to lead them by means of a 
short water-course into the nearest natural drainage It is, 
of course necessary to keep all drams as free as possible of 
silt and vegetation till the trees liavc closed above 

When once a cover of trees has formed, the danger of the 
soil getting boggy again has passed away A good forest 
IS as active a means of drainage as a s>stcm of ditches 
It will be advisable to lay two of the smaller drainage 
ditches close together, and to form a ridge for cultivation 
between the two 


Prefaratian ef Soil 

The ground being thus according to circumstances, 
either irrigated or drained the next point to observe will be 
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the preparation of the soiL Forests under perfect, natural 
conditions require no preparation of soil whatsoever. 

The leaves shed by mature trees and the decaying wood 
form a vegetable mould, and therewith a natural seed bed 
The soil IS loosened through the influence of the humus 
The seed germinates readily, and the loose soil not only 
affords ell-decomposed nourishment to thejoung seedlings, 
but the roots are able to penetrate it without effort But, 
as remarked above, this perfect state of soil is but rarely 
attainable on places selected for artificial cultivation On 
some spots, humus sod has never been formed, on others 
it has disappeared through long exposure, or the soil is 
covered with dense weqds and grass In such cases the 
Forester must endeavour to imitate nature as accurately 
as possible, and create the conditions necessary to the 
growth of plants by means of the preparation of the ground 
Of importance are, the covenng ef the soil ; the iif<J>er 
layer for germuatmg of the seed, and the lower space for the 
formation of roots 

Coicrtngof the ground 

The covering of the ground may be either beneficial or 
hurtful to cultivation according to the nature of the cover- 
ing and soil Alight growth of weed on sand .md lime- 
stone sod is beneficial,— such a covenng as will spring up 
shortly after the clear cutting of a good forest A cover- 
ing of weeds on a heavy loam and chy sod is extremely 
pernicious on account of its quick and dense growth 

A most dcstructwe covering of the ground in the phms 
IS “ Saccharum ’ (see Ndg, Changa Manga, Compartment 
No 75, and Rodeshah) 

The density of the grmrth not only smothers the joung 
plants, but causes the stagnation of water, impedes a free 
circulation of air, and forms a sour humus, — nil three detn- 
mcntal c\cn to trees that ha\c topped the grass They 
cause the decomposition of the sap, and thus kill the tree 
(See Introduction “ Diseases of Plants ") 

On loamy sod the coacring must be dug out by the root 
and burned On sand> soil a partial thinning out and 
burning during the dr) weather will be sufficient 
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A still greater enemy to the young seedlings is 'Salsola' 
(see Changa Manga, Compartment No 6) It smothers and 
kills the young trees, and the only way to protect them is 
to dig out the Salsola before it seeds and destroy it with 
Its roots 

When the ground is covered with Tamarix (Jau) a total 
cutting and partial clearing out of the roots nmII be sulTi* 
cicnt 

Tiiickets of Calaminthus and Indigofera are very de- 
trimental but a cutting and partial clearing is all that is 
necessary 

A dense grass covering has to be cleared entirely if the 
soil IS to be sown , but it is better to have recourse to plant 
ing on such places 

A fresh covering of Calaminthus, Indigofera, Raspber- 
nes, &c , and a thm growth of grasses, necessitate no re- 
moval if the soil can be seen everywhere, but an immediate 
cultivation is required here 

A covering of Ferns, Polj^onum, Impatiens, S.c , which 
has sprung up in the shade of a forest, and which remains 
for some time after clear cutting, indicates a soil ready for 
reception They need not be removed, as they will disap- 
pear of thcifown accord This is the best time to cultu’atc 
before more dangerous weeds have taken possession of the 
ground 

On steep slopes, the removal of weeds and other cover- 
ing should be partial only 

Surface Soil 

The seed once enabled to come into close contact with 
the surface soil germinates, if healthy, under the influence 
of moisture and heat, without any reference to the qualit> 
of the soil The power of germinating and of forming 
an embrjo plant lies within the seed 

Lcucr Soil 

As soon .as the plants form roots their further growth 
•and well being make it needful that the roots should be 
able to penetrate the lowair parts of the soil and find pro- 
perly -decomposed nourishment there. 
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Each kind of soil requires a treatment of its own. A 
preparation benefien! to one species of soil would ha\c 
exactly the opposite efiect on another The preparation 
of the soil may consist m a slight turning up of the surface 
onl> uithjhoc or plough, ora deep dicing and a\orking 

I will begin uith the strong binding loam of our Blr 
land Experience has showm us that the deeper the pre 
parations are on this soil, the more satisfactory the results 
will be 

As an exemplification thereof, I would point to the quick 
growth of trees along embankments, in canal and railway 
cuttings and on a hundred other places where the soil has 
been well turned A prolonged exposure of the dug-out 
soil to the influence of the air before cultivation is of great 
benefit, but irrigation must be avoided, as a dense covering 
of weeds and grasses would invariably spring up, which, 
on heavy soil, is alwa>s detrimental to the >oung plants 

A poor and dry soil requires also a deep working , but 
the light sandy loam and sandy soils of our sailaba land 
want only a slight digging 

All preparation of soils on hill sides should be as shallow 
as possible, and here the greatest care must be taken that 
the good soil is not earned off by the water The ground 
must, under any circumstances, be only partially freed of 
weeds, and worked m such a manner that the water per- 
colates through, but does not flow o^cr, the prepared parts 
This can only be eflected by giving the prepared places 
a horizontal position, sloping slightly towards the hill 
side 


Prcpiraiton of the attire area 
Only in few cases is it necessary to prepare the soil of 
the entire arex 

A total preparation is unferatt e — 

I For seed and fhnhng nurseries, which have to bt 
thoroughly dug up and prq>arcd as carefully as a garden 
3 Where the w orst dcscnplion of w eeds co\ er the w hole 
a rex \ 

3 \Vhcn t^he ground is used for agncultural purposes 
dunng the tree cultwation. 
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Preparation of a portion of llie Area 
In all other cases a partial preparation is preferable It 
IS not only a saving of mtuiej, labor, time and seed, but it 
has proved to be the safer method of cultivation 
Wc distinguish the following preparations of soil — 

1 Ridges 

2 Trenches 

3 Strips 

4 Plots 

5 Small seed plots and holes 

6 Scooped out, hollow places 

/ Rtd^ CuUnation 

This nay of preparing the soil is only practicable on 
irrigated or drained land The irrigation or drainage 
trenches arc made close together (average lo feet) and the 
earth thron n up on the sunny side of the trenches is formed 
into a ridge and beaten down or aliened to settle (The 
entire area of the Changa Manga Plantation has been 
treated in this nay) 

2 Trench Culn>.atton 

This system nas formerly m vogue in the Punjab Planta 
tions The trenches were dug the earth removed and 
filled in again Wlicn the soil is hard and poor, and espe 
ciaily when it is covered nitb needs this method undoubt 
edl^ answers well, but the ndge system offers the same 
advaintagvs even to a higher degree and at the same time 
facilitates waitcring The trench sjstcm can therefore onlj 
be recommended in eases of roadside planting on hard 
soil or where it is ncccssarj to break through a hjer of 
kankar or of eh) impenetrable to roots In such eases 
the good sod onl) is thrtmai Kack into the trenches or holes 
It IS wtll to leave the earth taken out of the trenches 
<.vpo^cd to tilt mducnce of the climate for a whole season 
This Mill grtatl) loosen and help to dissolve the soil 

j Cuf/t ition iM Stnps 

In the plains tiic strips sliould 1 kt the trendies and 
ridges run in straight partlld lines leaving tlie refuse on 
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the sunnj side. In the hills, the lines should be parallel 
and honzontal, and the refuse placed on the side nearest 
the slope. 

The width and distance of the strips depend on — 
t — The co\ enng of the ground and cvisting or expect 
ed grass and need growth 
2 — The moisture of the soil 

3 — The growth of the species of w ood to be cultivated 
4- — The amount of seed and monc) 'i\ailiblc 

The width niij be that of a single plough line or the 
breadth of n single hoe, if the soil is light and the covering 
slight espccnlh if the trees to be cultivated court protec 
tioii The width of the strip must be c'ctcnded to i and 
foot if the soil contims mudi moisture ind if the growth 
of gnss and weeds is considerable and if the seedlings 
reijutre much h>,ht If the soil improves m ginlit_>, gets 
lietler fresher, more binding and if tlic covering becomes 
stronger the width Ins to be increased in the same proper 
tion uul nn) be extended to 3 feet and more The 
distance of tlie stnps gcncnll> corresponds with their 
width Thus the broader the strips the furtlicr apart they 
m i> be unde 

Ihe <///// of the strips depends on the kind of sod as 
lutevl under the heading rrepmlion of Sod, but the 
species e f vveiod to be cultmteel nguhte to n certain degree 
tin ileptli of the digging We adopted this method for the 
eiiltiv »ti m of the Slndcrah I’lanl ition 1111870-71, and it 
Kllilopm i^7>-r2 

Ktths /* r tl prefw itt n tf SlnJ's 

Muvh larv must lie taken when the upper covering of 
weeds is rxnunnl not to le c the belter sod winch liea, 
mostlv ihse below the suffice Onl> m case of sour 
lunmis this 1 ivar Ins to be reiwned 

1 lu sub se il {s tile next obje*ct to 6c consufereef T/iere 
will bi n * iKe ision to turn it up if it is loose cnou.,h to 
dl W the r»sts topemtnte ta d> W hen the sod is vcn. 

1 >e 1 deep wv rking wi ulil unlv iccelentc the elr>tng up 
I I the s il If em the Cenlruv the gnniiid Ik bard and 
lludin « 1 s ‘ lull » f UHts tint tliev f« rm an impeiietrible 
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h)cr ihc soil must be worked ncll and deep In tins 
CTSL too a season s exposure to the influence of the climate 
improves the soil This is, Iioncvcr, impracticable with 
some of the hjfht and dry soils m our plains as the dust 
storms, as nc|I as severe runs, carry the best surface soil 
avva^ Tlie work ma> be done with either hoe or plough 

4 CttUutiUonof Plots 

This cultivation is nearly the same as the cultivation of 
strips Btsc, depth, find distince depend on the 

same conditions. The working i* exactly the same When 
it IS found impracticable to dig out the roots and stumps 
of old trees, and where stones or rocks would interfere 
with the regularity of strips or on sandj saildba between 
saccliariim bushes which it is unadvisablc to dig out, this 
system is generally resorted to 

The plot cultivation affords one or two adv intagcs which 
may be enumerated here When a selection of plots is 
made It IS alwajs possible to choose spots covered with 
excellent soil When places have to be selected on a hill 
side, spots miy be secured well sheltered by roots and 
stones and where humus has collected or where the forma 
tion of the ground affords protection to the joungsecd 
lings Verj wetsoilisunsuitabletolliiskmdof cultivation, 
as the water collects and remains on the selected spots 
Anotlicr drawback is the difficulty of regular sowing so 
that no places nnj be oniittcil 

j' CuUu jtioH of small Sect Plots on I lloKs 

Tills IS the cheapest cultivation on sailaUa land with 
light covering The holes are made only one fotit s piarc 
and the sub soil is turned with a hoc A satisfactorj 
result has been obtained bj this sj item of cultivation at 
Slndcrali and Sadhamv Hi I lantations with Sissil Kikar 
Jliand tic 

hi hill fortNfs t/iis im-diotl can onij lx. ajoptwl sin rtlj 
after clear cutting*, befon. the ground li covereal with the 
more dlnge^lnI^ iinJi of weeds. 

On li„ht saiHlxa the heavier species of se-cifs such as 
Her and even Kikar se«N which demand a thickercoitfin.! 
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of soil, can be so\\n in a still less expensive manner by 
pressing a small hole in the soil and dropping the seed into 
It, and closing the hole by stamping or pressing upon it 
This method ^vould also answer for souing oak seeds in 
hill forests 

6 Cultivation of scooped out, hollow places 

This method has not been tried as yet in this country, 
but it has attained great success in some of the European 
mountain forests m places where neither seed sowing nor 
planting succeeded before One third of a strip such as 
I have described before, is dug up, and the soil formed into 
a ridge close to the khad Thus three chances are given 
to the seed to grov- — either on the stnp, on the hollowed, 
or on the raised portion ~(See i ) 

After a few years tnal, the Forester will be able to ascer- 
tain which of the three conditions suits each species of 
tree, and can act upon this experience I may, however, 
remark here that this method is regarded as a kind of 

Tcstunomuui Paupertatis on the part of the Forester, as 
It entails a certain waste of money, caused by hts ignor 
ance as to the exact requirements of the trees he is called 
upon to cultivate Still it has succeeded, and should be 
tried in this country* where we have so little experience 

Preparation of Artificial Manure 

After the seedlings have germinated in nurseries, it is of 
great importance to acccicrxte their development, in order 
to help them over the dangers of the first period of their 
lues and also to economize time Manuring as we know 
by cxpencncc, is the best and quickest way to cficct this 
The natural manure for such nurseries is, of course, good 
decomposed forest humus, but as it is seldom obtainable 
unmivcd with seeds of weeds, burned manure is more fre 
qucnt!> used 

The way to prepare the ash manure is very simple 
Drj, frecl) burning wood is collected and heaped up in- 
termixed and covered with dned grass leaves liumus and 
sods in form of a kiln The burning must go on as s!o\vI> 
as possible. Preparing the manure m autumn and cover 
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mg it through the winter with earth increases its quality 
The action of the lire frees the mineral nutriments con- 
tained in the burning substances, which aftenvards afford 
sustenance to the plants, besides destroying the superfluous 
acid m the soil, and loosening the binding earth When 
the soil contains heavy binding clay, it is advisable to dig 
up, in autumn, part of the surface soil, mi^ it with the 
manure, and with it form small heaps over the entire arex 
The influence of the climate will loosen the clay, amal- 
gamate the substances well, and the wotU will repay 
Itself next spring in the shape of a more \ igorous growth 
of the plants 

Collection and preservation of Seed 
All seeds must be collected when perfectly npe , but as 
in many instances it is easier to collect the seed on the 
trees before it is shed it is necessary to watch the progress 
of ripening Care must also be taken to collect it from 
mature and healthy trees, as th^ alone yield really vigorous 
and productive seed The sod affects not only the parent 
tree, but also the seed It cannot therefore be expected 
that the seed of a stunted or misshapen tree will produce 
healthy and vigorous plants • 

The seed must be collected during fine, dry ueather and 
m the middle of the day Only thoroughly dry seed will 
keep sound , wet seed will get heated and ferment The 
above simple rules ought to be strictly adhered to when 
collecting the seed The preseix'ation is more difficult 
The best ^vay to preserve every kind of seed is to sow it 
quickly , but should this be impossible, the chief means of 
prcser\’ation are judicious dr>ing and protection against 
moisture, heat, and frost Seeds containing a large amount 
of w’lter or oils arc difficult to preserve, e\en for a short time 
According to the difftrcot species of trees, there arc 
a-anous signs to indicate the ripeness of the seed Some 
trees, such as the deodar, oak, S-c., shed their seeds , with 
others the husk gets wood>, as with the Pmus longifolia, 
S.C The fulness of the gram, the health) colour, and the 
weight, arc external indications that the seed hasattainetl 
nnttinta But c\cn should the sect! ha\c been rifx. and 
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good at the time of gathering a careless or fiult> treat 
ment may aftcnxards destroy the germinating poucr 
Seeds received from merchants contractors, or from other 
sources, should always be tested before used, howc\er 
healthy the grams may appear The easiest, quickest, but 
not quite reliable test is to put some of the seed on a red 
hot iron plate If the gram retains still the germinating 
power. It will burst The more reliable tests take a little 
more time. The seed is put cither into pots with loose, 
moist soil or between moist flannel Iloth flannel and 
earth must be kept moist in warm places The per- 
centage of germinating grains will sera c as a criterion as 
to tin. germinating power of the rest 

Seeds, especially those of pine trees, though they loose 
in mercantile value by being mixed with the husks, will 
keep longer if not separated from them, and they will keep 
longest of all if left in the cones All seeds must be care- 
fully guarded against the ravages of mice, rats, birds, &c., 
.as they either cat, carry away, or defile it 

Different species of seed require various degrees of dry- 
ness, but a constant renewal of air is imperative If this 
precaution be neglected the seed gets mildewed, and will 
be hopelessly spoiled This is the chief drawback against 
preserving in holes under ground Provided the seed is 
turned and mildew prevented, moisture alone is not so 
greatly to be apprehended as is generally supposed In 
long dry seasons it is even necessary to moisten the seed 
to prevent its being dried up entirely The best place in 
which to keep seed is a shed with a boarded or kankared 
floor, and with a sufficient number of air holes Seed 
should not be heaped up too thickly, and, especially im 
mediately after being gathered, must be turned daily 
Seeds containing a great amount of oils had better be 
turned twice daily To ensure a quick germinating of 
imported seed it is advisable to soften it in water, slightly 
mixed with muriatic acid The mivtiirc wIilii tested with 
the litmus paper must impart to it a /;?/// claret colour 
only Another way is to steep the seed for some days in 
hmc wntcr This is especially to be recommended uhtii 
the seed is old 
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General temarks on SoMtng, Planting, Cutting, Gtafting 
and Budding 

Before entering on the cultivation of the specific Punjab 
trees, I would make some general remarks on the actual 
sowing, planting, cutting, grafting and budding of trees 
Tlic first consideration is always whether to sow or plant, 
and this is often a hotly-contested question Though I 
shall return to this point when wc come to consider each 
kind of tree separately, I would here point out sonic 
general rules to guide us m the selection of a method 
It IS ncccssarj to have recourse — 


j / 1 // f npti , such S]W s of Iffcs as 
<la not suffer much lunn(' their 
hrk( youth from eilher Inst or 
Witt or such as out ^ow siKt lly 
all <lani.er 

2 Sjxt IS of trees tihich suffer from 
tnns)1antmg^ 

^ \V1 III seed Ik cheap 
4 If the soil IS light an 1 not incline I 
to be coiered with 1 jingle of 
wee It 

t In ft mild climate ani m shady 

pi ICCS 

C here there is no danger In be ap 
pnhendcil from bir Is an \ inserts 
7 Vnl r rti<T, for maiure tnes m a 
yr-ir when natural seo! fall has 
fiileil 

lie wirst sols fur sowings arc clay 
an I lime sol a\hcii the soil is 
clay, It IS hardly |<ossllc to sow 
willioul arlficial imgali ivesprci 
ally if thi species to lie culmatol 
(1 > n < strike at once d xp routs 
s i IjUi i^ U e best SI ]l f r sowings 


I ^\hc^c a strong coicr 1 f wcnls ) r 

ia Is or ei langrrs II i s wini, 

: On wet stony, or luk r St i 1 
t On tl ly an 1 1 me stone s i 1 

4 On kteep slopes 

5 On south sloi>cs 

6 In a rough climate 

7 ion|Icnish owings 

fi Wltn jlanls are linlir lunn, 
Ihcir youth 

9 If seed IS difhcuU to j neure or 

e»j«en»iie 

10 II time Ik of great 1 due as f r 

winter cuUiiation on 1111^11 I 
land 

II If ll e soil I uscil for ci>tt « 1 

other agricullural | ur|» hs 
IS II a certam d-gne of m 1 tur« s 
w antes! 

1 1 On nvulsi 1 -s an I lor w ell | Lii l > 


Jl'aj of Sailing 

The sowing is, under nil circumsttnccs, most cfTtctu dij 
done with the hand 

Broadcast sowing should be cxccutcal like the sowing of 
gram, .and m case of light seed during calm weather only 
Great cart must be taken to fill all strips and sect! places 
with good seed, so tliat half a doren Mgomus gnins may ^ 
lit close togtlhtr 
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good at the time of gathenng a careless or faulty treat 
merit nny nftenvards dcstro> the gtrnmntmg power 
Seeds received from merchants, contractors, or from other 
sources should always be tested before used, liowever 
.healthy the grams may appear The easiest, quickest, but 
not quite reliable test is to put some of the seed on a red 
hot iron plate If the gram retains still the germinating 
power, it will burst The more reliable tests take a little 
more time The seed is put either into pots with loose, 
moist soil or between moist flannel Both flannel and 
earth must be kept moist in warm places The per- 
centage of germinating grains will serve as a criterion as 
to the germinating power of the rest 

Seeds especially those of pmc trees, though they loose 
m mercantile value by being mixed with the husks, will 
keep longer if not separated from them, and they will keep 
longest of all if left m the cones All seeds must be care 
fully guarded against the ravages of mice, rats, birds, &,c, 
as they either cat, carry away, or defile it 
Di/Tcrcnt species of seed require various degrees of dry- 
ness, but a constant renewal of air is imperative If this 
precaution be neglected, the seed gets mildewed, and will 
be hopelessly spoiled This is the chief drawback against 
preserving in holes under ground Provided the seed is 
turned and mildew prevented, moisture alone is not so 
greatly to be apprehended as is generally supposed In 
long dry seasons it is even necessary to moisten the seed 
to prevent its being dried up entirely The best place in 
which to keep seed is a shed with a boarded or kankared 
floor, and with a sufficient number of air holes Seed 
should not be heaped up too thickly, and, especially im 
mediately after being gathered, must be turned daily 
Seeds containing a great amount of oils bad better be 
turned twice daily To ensure a quick germinating of 
imported seed, it is advisable to soften it in water, slightly 
mixed with muriatic acid Tin- mixture when tested with 
the litmus paper must impart to it a cl xTct colour 
only Anotlicr way is to steep the seed for some days in 
hme water This is especially to be recommended when 
the seed IS old 
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General tcviarLs on Soiovig, Planttng, Cntting, Grafting 
and Budding 

Before entering on the cultivation of the specific Punjnb 
trees, I would make some general remarks on the actual 
sowing, planting, cutting, grafting and budding of trees 
The first consideration is ahvays whether to sow or plant, 
and this is often a hotly-contested question Though I 
shall return to this point when wc come to consider each 
kind of tree separately, I would here point out some 
general rules to guide us in the selection of a method 
It IS necessary to have recourse — 


1 such si^ci<.s«f (cwsas 
tio not suHer much itunn); ihcir 
first joulh from cUher frost or 
wie or such as out ^nnv s| cc I ly 
all (Un;;cr 

2 hixriis of trees srhich suffer from 

transi lantin? 

^ When ««sl i» cheap 

4 It the soil IS light ind mt mclncil 
to be covered with a jmgle of 
weeds 

t In i mild elimate and in sha ly 
pirns 

C tN here there is no danger to be ap 
pn-hciiJnl from hitrU ami insects 

7 I nliT nxrr, for mature trees in a 
year wl cat natural see I fall has 
hlcL 

nic woist sods (or swings are clay 
an 1 lime sod I cn the so 1 is 
rla], i( Is hardly {xissille to<ow 
wuhout artificial imgatixi, r |■m 
ally if the <|Kccs to l< ruhlsatrd 
d 1 n»< sInWe at once dorji rocts 

s i U1 i H tl e lest schI I •r son mgs 


I Where a Strom, cover if need jrc 
vci i> or c ilai girs tU > »n 
t 0 1 net stony, or | or r * ni 
1 On cliy an 11 me slom, s tl 
4 On steep slopes 
$ On south slo|'<es 

6 In a rough climate 

7 In rcplcn sh sow n^s 

fi WlKai jhils nre ten ler lunr, 
tlvCTf joulh 

9 If scnl IS d fhcult to ] neure or 

10 If time IS of great value as fa- 

niiter rultivaliun on irr^aial 
land 

11 If (he s d la used fir rrtlin nr 

tidier agricuhuril j urisws 
I* If a CCTt-am degree of mu lure is 
wanteil 

I j O t tcndsi les an 1 for viell j In ta 


Ji'aj pj Strung 

Tlic sowing IS, under all circumstmccs, most cfTtctuall) 
dowc vj-vUt Uv- Uawd 

Broadcast sowing should be executed like the sowing of 
grun, and in case of light seed during calm weather onlj 
Great cart must bt taken to fill all strips and seed places 
with good stLil, so tint half a dorcii vigorous grams maj 
he close together 
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The covering with earth is the next step to be consi- 
dered The amount of covenng depends entirely on the 
seed and soil Small and light seed requires but a thin 
covering, and the tenth part of an inch is sufficient, espe- 
cially if the soil is Jieavy Often a light covering of moss 
or leaves is enough Larger seed may be put half to one 
inch deep under ground, and in loose or loosened soil the 
larger seed will germinate if covered with two inches of 
earth A deep covering may prove injurious if the soil is 
very binding, as it is apt to form a crust under the influence 
of ram or floods In such cases, as well as with lighter 
grained seed, a simple mixing of the seed with the upper 
loosened soil will be sufficient 

The manner and means by which the seed is covered 
vary with the depth of the sowing One of the best wa^s 
for deeper covenng is to rake the soil over with the hoe or 
rake The lighter covering is easily done by dragging 
weighted bushes lightly over the surface Of greater im- 
portance IS the pressing down of the soil after sowing If 
the soil IS cither naturally loose, or has been thoroughly 
worked up, care must be taken to press it down after sow- 
ing. as this will prevent the damaging influence of the 
run, which might otbenvisc wash the seed out of the 
ground or carry it too deeply down A well beaten-down 
soil will keep moisture for a long time m the ground, and 
the roots of the >oung plants will acquire a firmer hold 
If a mixed cultivation of trees is contemplated by means 
of sowing, it IS better to sow each species separately, as 
the seeds may require different thickness of soil covering 

AvwHttt€>/ Seed 

The amount of seed to be sown depends on soil and 
species, and also on the soundness of the seed If the soil 
and seed arc good and the culti\*alion small and if it is 
possible to expend much care on the preparation of the 
soil, as well as on the sowing, a much smaller amount of 
seed will be needed than if the soil is uncongenial or if the 
covering of weeds endanger the seedlings, or if the seed is 
doubtful or unclean, or if the great extent of the cultivation 
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makes it difficult to attend <nrefull> to the preparation 
of the soil and the sowing 

A greater amount of seed will be wanted if it is intend 
ed to plant out the sowings, as m such case a more dense 
growth IS desirable The relative amount of seed wanted 
depends much on the tendenacs of the trees , some prefer 
air in their >outh, and an open growth, while others 
flourish close together Again, the size of the seed has 
much to do with the amount The quantity required per 
acre for the different methods of cultivation will be noted 
further on 

Lxccuhon of SotLiug 

The sowing itself must be executed bj duly labor and 
under strict supervision, though the preparation of soil 
ma> well be done by contract I would, m many cases 
howc\cr, prefer daily labor for the preparation of soil , that 
IS if the places for cuUnnitton ln\e to be selected, and 
when the final work offers difficulties in the shape of 
measurements at the time of taking o\er If mixed sow- 
ings arc to be made, it is advisable to give the different 
workmen each a different species of seed, and to make 
them sow per acre m the proportion of the mixture 
required This will produce a more equal mixture of trees 
in the new forest than when the seed is mixed up m bags 
at the time of sowing, and the different requirements of 
each species of seed can be better attended to If the 
workmen are not all skilled laborers, the work should 
be taken in hand b) a small gang onI> , to be gradually 
incri-ased as the mtn learn their work until the entire 
,rang IS cmploj cd 

Pertod of Sirting 

Wc ha\c thric periods of sowing, — spring, rams and 

•JUtUXOJD 

Spring So~i ing 

Spring sowing 
onl> with the aid 


s sxiccccd in the lulU but m the plain* 
of artificial watering Ram sowing* arc 
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as successful in the plains as thcj are m the lulls though 
not with c\erj species of trees \Vc ha\c recourse to 
autumn sow in" m the lulls and on saiUba hnd in the 
south east of the protincc csjieciallj where floods endanger 
thoram sowings 


Autinm Strung 

In high altitudes — such as Kilatop Kulu Pangi &.c 
&.C — autumn sowings are the most natural because the 
transition from winter to summer is \crj abrupt 

A greater degree of safct> is ensured to autumn sowings 
if the cultnation happens to be on protected ground 
under standard trees or amongst high weeds The difii 
cult) of preserving casilj heated seed is thus avoided but 
mice and rats arc more dangerous to autumn than to spring 
sowings 

Trees which c\hibit a tcndcnc) to suffer front frost 
during their first growth must not be sown in autumn 
In the plains autumn sowings must be c\ecutcd in Sep 
tember so that the plant germinates withm the same j ear 
but the> succeed onlj m places where the winter frosts are 
not sev ere or do not exist at all 

Ram Sirim^ 

Tlic ram sowings arc the great stand by on all saiHlxa 
lands and succeed of coufse on irrigated land In tl e 
lower hills, up to 5 ocx3 feet where the dr> heat of Rla^ and 
June kills the spring sowings and where the ground unco 
acred b) snow is too cold for autumn sowings rain sowings 
ought alwa)^ to be used in preference 

Much care must be taken with regard to the replenishing 
of the sowings and the Torcstcr luis to examine all new 
cultivations and note all blanks which he was unable to 
replenish during the jcir of cuUmtion Before another 
new cultivation is undertaken all repairs carcfull} cxecut 
cd must be completed 


Plantm^ 

Planting is the most important and most diffcult part of 
artificial cultivation As a rule the cultivation with inns 
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plants succeeds best if the conditions under which the 
young plants have previously vegetated are disturbed and 
altered as little as possible 

The Heftlihy Plant 

The 6rst object of our care is the plant itself Whether 
It has grown naturally m the forest, or has been reared 
artificially in nurseries, it must be thoroughly healthy. The 
chief characteristics of a healthy plant arc regular and 
well developed roots and branches m just proportions 
They must also have a good amount of side branches 
The shin of the roots must be of a healthy color , and if 
the upper shin is removed, a moist and greenish white 
shin must be found underneath it The barh of the plant 
Itself must be smooth and devoid of parasites The color 
of the leaves must be healthy and green, and the buds, 
if nipped off, must have a fresh and green appearance in 
spring 

Greater care has to be tahen m the selection of conifer- 
ous plants than in that of deciduous trees, the former not 
having the same power of reproduction. It is a great 
mistahe to disregard the health or even shape of plants 
Those that have suffi-red through cattle or frost should not 
be used for transplants, nor such as show by the withering 
away of small particles, that either the soil, climate, or the 
protection and treatment under which tlicy have been 
reared, has disagreed with them Plants of a slender and 
weedy appearance, caused by the pressure of dense growth 
or weeds, ought not to be used at all, and plants reared 
under certain conditions must not be transplanted on spots 
which offer quite opposite conditions. 

The Nursery Plant 

TIk plants reared in nurseries are the most useful, espe 
ciaU> for open positions. 

The Natural Plxut 

The selection of sectllings grown in the forest ib exceeding 
1} difficult, ind must be done with great discretion C 
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plants tint ha\e groun on open places should be selected 
Thetr roots mil be found sufTciently developed and the 
plant Itself strong enough to endure exposure 

Age ftn i St e of PI tuts 

Age and size arc next to be taken into consideration 
The joung and small seedlings can be dig up without 
retting much injured during the process and as the cost 
of their transport is but trifling a general rule Ins been 
adopted to transplant as earlj as possible This rule, 
however IS greatly modified by the surroundings and the 
object of the cultivation The species of secdl ngs and 
the danger by flooding to vvlitch they maj be exposed 
must also be considered 

Otier Pettits to be regmie i tn Traus/huting 

Iscxt follow the digging up of the seedlings the tnns 
port the excavation of holes the transplanting itself the 
pruning of branches and roots the different methods of 
planting and the distance and disposition of plants The 
artificial rearing of plants forms a chapter bj itself 

Tie Toll ig Out of PI tuts 

In digging up transplants it is of the greatest moment 
to preserve as much os possible all the roots undamaged 
The best wa> therefore is to dig up the seedling with a 
lump of earth round it This cannot be done however 
on sandj or stonj soil The plants thus taken up cannot 
be transported verj f^r ou account of the cost The older 
the seedling the greater the care required m transplanting 
Quite } oung plants cqiccnll^ those of deciduous clnrac 
ter can be pulled up with the hand if the soil is light and 
moist but all older plants and all pme trees should be 
carcfullj dug up with the spade or hoc. The removal of 
single plants from amongst the natural >oung growth of a 
forest IS more difiicult more expensive in the long run 
and less safe than rcanng the plants in a nursery and 
afterwards transporting them to the place of ctiltivation 
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I give a list of some excellent instruments for digging 
upphnts The first is the circuhr spade (seeFig 2), A\hich 
IS to be recommended for loamy humus soil clear of stones 
and roots It consists of an iron spade forming a liollow 
cylinder, one quarter open, and slightly converging to 
wards the lower part The diameter of the cylinder is from 
5 to 9 inches, and the length from 6 to 12 inches The 
open sides arc steeled and sliarpened The stoch, which 
has an iron foot board for pressing is about 3 feet high, 
and the wooden handle for turning the spade round is of 
nearly the same length The plint is placed in the middle 
of the cylinder, the spade is pressed down, turned round, 
and the plant and earth lifted out in form of a flower pot 
The holes for planting can be made %\ith the same instru 
ment Another useful implement is the hollow spade 
(sec Ftg 3) It IS pressed into the ground first on one 
side, and then on the other side of the plant, and the 
earth containing the roots is lifted in the form of a cone 
Both these instruments are only useful when the plants 
are to 2 feet high If the plants are smaller still, the 
hollow spade, with a short handle, can be recommended, 
especially for digging up small pme seedlings in the forest 
The common spade must be used to dig up larger seedlings, 
or to get plants out of a hard orclaj soil The natnc 
khurfa is an excellent, though slow working, planting im 
plcmcnt for a hard soil (see Ftg 4} A heavy iron spade 
with iron handle is useful on stony ground It mav also 
be recommended for transplanting large seedlings, as it 
docs not damage the roots much The upper breadth of 
this spade is loinclics by ^ inch thick , the lower breadth 
is G to 7 inches, .and the length of the blade up to 18 inches 

Tnvis/vrt cf Planis 

Tv cry precaution must be taken during the processor 
transplantation The seedlings must be guarded against 
c\er> species of damage, but, abo\c all, special care must 
be taken to prevent the drying-up of the roots Small 
plants, whctlier transplanted With or without earth, should 
always be carried by men in baskets or on stretchers, if 
the distance is not too great If small plants without 
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cirth ln\e to be tnnsported to i great di^itancc, »t is well 
to dip the roots into liquid mud made bj mixing loam 
and waiter, and co\cr them with wet moss Moss should 
also be stuck between the stems, and the whole tied into 
bundles, which should be moistened from time to time 
Such bundles, if carefully packed, can be sent by cart or 
rail Larger seedlings with earth round the roots may be 
transported on carts by putting them upright, or slanting 
with the tops towards the back of the cart Under all cir- 
cumstances, the spaces between the young seedlings should 
be filled up with loose earth or moss, so as to prc\cnt, as 
much as possible, the soil being shaken off Very large 
sccillings for avenues can be transported with earth round 
them, but it becomes necessary then to cover the tartli 
with matting securely tied round it 

ProtecUon of Plants btfore Planting 

Tht plants on arrival at the place of cultivation must 
be kept in a shady spot, and, if not used immediately, 
must be covered with loose earth, and moistened w ith water* 

Plant Holes 

Before the seedlings can be put in, the plant liolcs must 
be first prepared The sue of the holes depends, of course, 
on the roots of the seedlings, and also on the relative 
goodness of the soil On a poor hard soil the planting 
holes have to be made larger than on good soil Mucli 
care lias to be taken when making holes not to throw aside 
or bur> the better soil The surface cover and weeds must 
be carefully removed, but not so as to displace the surface 
humus The upper soil should be well worked and mixed 
with the lower soil, though without unnecessarily removing 
It If the >oung trees, and conscqucntl> the holes, arc 
large, it is well to ke*cp the humus soil separate, so as to 
bnng It close to the lower routs The holes can be made 
either with the spade, the circular spade, the hoc, or the 
Lhurpj The chcapot and quickest waj is to dig holes 
with the circular spade, provided the soil admits of Us use 
The cultivation will be much licnefited if the hole's are 



AKJIFJCIM CVLIIYMION 


23 


iinde during the preceding Season, “is the silts m the rnu 
sod will OMdise by this exposure to the influences of the 
nir 

Pruning of Plants 

Our ne\t consideration must be whether the plant is 
to be pruned, or not, before being put m its new place 
The general rule, that anj kind of damage inflicted on 
the plant lessens the chances of success and interrupts the 
vegetation, leads us to look upon every pruning not onl> 
as unnecessary, but as injurious Seedlings tnnsplanted 
with the earth round them should never be pruned, and 
pme plants under no circumstances, as the resm closes up 
the pruning cuts and obstructs the circulation of the water 
The root of good sized seedlings of deciduous trees may 
be pruned with advantage , but the damaged portions 
only should be cut off, and disproportionately long roots 
shortened The pruning should be done with a sharp 
knife, so as to inflict the smallest possible wound The 
roots, which are the organs of reception, being thus cut, 
and tlfe balance between them and the branches, which 
are the organs of utilization, disturbed, means must be 
taken to rc establish that balance, and this is accomplished 
by pruning the branches They must be pruned from 
below, so as to prevent dew or ram water collecting on 
the wound 

Planting 

Whether the plants arc pruned or not, the next step is 
the actual planting 

Planting s\ith Earth 

The simplest and safest way is to plant with the earth 
round the seedlings, and m many instances this will also be 
laund the cheapest way T/icie was a time when it was 
deemed impossible m Europe to transplant the Pinus Sjl- 
vestris (the same erroneous idea exists here with regard 
to the Kfkar), but this popular delusion has passed awaj , 
for at present great areas of Pmus Sjhestris are trans- 
jilanted w ith the earth, and if the; are from 1 to a j ears ofd 
without It 
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The following are the advantages of planting with 
earth — 

1 All damages connected with the digging up trans- 

port, and planting arc avoided 

2 The roots remain in the same position, and the 

surrounding soil to which they are accustomed is 
retained 

3 The plants are able to resist more effectually the 

influence of climate, capecially frost and drought 

4 The planting itself is done more rapidly and 
cheaply 

5 Any unskilled laborer can execute it 

The only care to be taken when planting with earth con- 
sists m filling up with loose soil the crevices between the 
lower portion, the sides of the holes, and the earth around 
the plants. This must be especially attended to if some 
of tilt earth has got detached from the ball round tht 
plant 

Plmting ‘sotthotU Earth 

Planting without earth presents more difficulties , and 
when the more delicate species of seedlings have to be 
transplanted, much care is required, and the work can only 
be done b> experienced men When laiger plants for 
road sides, &c , &.c , are to be transplanted, it even becomes 
necessary to observe the same direction of the compass, and 
it IS then advisable to mark the north side before digging 
up the plant, and to transplant it m the same position 

I proceed to describe the most approved way of plant- 
ing seedlings without earth 

A heap of good earth is placed in the centre of the 
hole, and the plant is put in in such a w ay that the stem 
stands right m the middle of it The plant is then kept 
in an upnght position with the left hand, and with the 
right hand the roots are placed in the most natural posi^ 
tion, and carefully surrounded with good earth The seed- 
ling IS then slightly shaken with the left hand, and the 
earth manipulated w ith the nght, so as to fill up the small 
crevices between the roots, and when this is accomplished, 
the rest of the hole must be filled up w ith the residue of 
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the soil Great care must be taken to keep the plant in an 
upright position The hole being fiHcd up the earth is 
lightly stamped down round it with the foot, but this 
should be done very gently and not dose to the stem, or 
much harm may be inflicted by compressing or injuring the 
roots 

Depth of Plvttiftg 

As a rule all seedlings should be transplanted without 
changing the conditions under which they were raised and 
they must therefore be planted as deeply as they were pre 
viously growing But much more danger is to be appre 
hended from deep than from shallow planting especially as 
regards pine trees , for ivhcn the roots are w ithdrawn from 
the influence of the air, they sicken and die Tlic stock 
should be placed a little above ground so that the upper 
roots arc only just covered with earth The depth is how 
ever, si ghtly modified by the soil and climate In ease 
the soil IS dry and has not the power of retaining water 
the plants must be put m deeper and may even be planted 
m a hollow But when the soil is wet the s cdlings must 
be planted in a shallow josition or better perhaps on 
raised ground On a constantl) moist soil, or when it is 
overgrown with grass it becomes imperative to plant on 
raised ground The process is very simple 

In a circle of 2 to 3 feet, the grass is taken up with the 
sod turned and covered with good soil on which the seed 
ling IS planted Another avay is to make little heaps one 
foot in diameter and cover them with turned grass sods 
after the seedlings have been planted thereon This is an 
excellent way on shallow binding soil with little humus 
and nuich grass On very poor or very ston> soil it is ad 
visablc to surround the roots of the plants with a manure 
of richer soil whcli may either be got from the adjacent 
forest or be prepared By these simple, but rather cxjKn 
iivc means, the safety and rapidity of the growth is insured 

Ftirthcr Prelection of Plints 

The residue of soil and sod-, from the plant hole ii 
usually laid round llic plants with the grass s de towards 
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the earth When the plants are small, it is well to heap 
the refuse on the south side, as it will protect the stock 
from the direct rays of the sun Dense ueeds should be 
removed from the immediate vicinity of the young small 
plants A good plan is to dip the roots into a mixture of 
water and loam immediately before planting If water is 
to be had close by, the seedlings should be watered during 
the process of planting By these means the roots are 
brought into closer contact with all the particles of earth, 
and the plants receive moisture at the same time This is 
especially to be recommended for large plants on dry soil, 
but must be avoided for autumn planting in positions ex- 
posed to early and severe frosts 

Support and Fencing 

Supporting and fencing plants is only necessary on 
road sides and where grazing grounds have to be planted 

Planting oj Small Scidhngs 

If yearlings or very small plants arc to be transplanted 
without earth into the forest it is not necessary to make 
holes with a spade or hoe TJic simplest method is witli a 
wooden peg and mallet, or tvith the planting iron {Ftg 5 
will explain the instrument) The iron is driven into the 
soil with one hand and drawn out, tlie small plant is put 
into the hole with the other hand, and the iron is again 
rammed into the ground at a distance of i to 2 inches from 
the first hole, and the soil is pressed sideways on the plant 
The second hole is closed up in the same way TJie soil 
should be soft, and not much ovei^own with weeds, other 
wise it must be preparod beforehand The broad side of 
the ordinary pickaxe may also be used, and the weeds re 
moved with it at the same time 

Ad ling Humus 

If the soil IS ver> poor, it is 3hva>s advisable to improve 
It with some good humus or manure 



AnTinClAT CUITIVATION 27 

Plantmgof Seiaal Plants tn the Same Hole 
This kind of phnting is executed in exactly the same 
s\ay, with the exception that a bundle of plants is put into 
a plant hole instead of a single one Though preference 
should be given to single planting, yet there arc instances 
when the last named method may be recommended — on ex- 
posed positions, in high mountains, for safety belts against 
snow and avalanches But there is no doubt that the 
plants thus raised developc their roots only in one direction, 
and arc unable to resist storms and other inclemencies of 
the weather as cflTectually as single plants 

Planting utth Arttfictal Manure 
Tinally, .a more scientific method should be noted here 
I mean the planting with artificial manure on very poor 
or stony Soil The preparation of grass ashes has already 
been discussed m a former chapter TJic hole is made m 
the shape of a kiltali, the loose soil is removed from its 
centre, and a handful of ashes is pressed against one side 
of the hole Tlie plant is then placed against the ashes, 
and more ashes, pressed on the other side The earth is 
now put back into the hole, and the same precaution 
must be observed as with ordinary single planting, so as to 
keep the best soil nearest to the plant. This method, 
though costl), repays itself m a rough climate and on verj 
poor soil which has lost all the decomposed nourishment 
it once possessed, either through long exposure, or having 
been used as a grazing ground 

Dist vice and Perm of Planting 
The distance and form of planting are the last points 
under discussion The distance dqiends — 

I On position and soil 
1 SvT-e <3^ ’iXmtA 

3 Pcculnritics of the plants 

4 On the object of the cultivation 

In a drj climate and on a drj poor soil, tspeciallj in 
tliu countrj, it is nccessarj to plant c!o^c , also on places 
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where weeds are apt to spring up and suffocate the young 
plants In the first instance, the ground must be shaded 
as quickly as possible, and the soil protected against the 
direct influence of the sun In the second instance, the 
weeds must be kept down A mild, moist climate, and a 
rich and moist soil, admit of seedlings being planted fur 
ther apart Large plants, or plants of trees which out- 
grow rapidly the danger of weeds, may be planted further 
apart , but trees which have an inclination to grow bushy 
must be planted close together to check this propensity, 
and with a view to improve their growth Small plants 
and seedlings of slow growing trees require a closer plant- 
ing, because they take a longer time to close overhead 
I proceed to enumerate several drawbacks connected 
with the system of planting far apart the soil remaining 
uncovered for too long \ period is liable to dry up and lose 
Its nourishing power , and trees which close late overhead 
are apt to degenerate and grow into branches, and will 
yield not only less straight, but actually a smaller quan 
tity of wood Tlie disadvange of close planting consists, 
dpnon, m the greater cost of the cultivation, and secondly, 
m the want of growing space for each plant Much of the 
vitality of the plants is lost in the struggle for light and 
air Much again depends on the object of the cultivation 
If It is contemplated to force the plants up to high trunked 
timber trees, it is advisable to plant close, so as to obtain a 
quick closing overhead This, however, is not of the same 
importance when purely fuel plantations arc contemplated 
If it IS intended to plant on grazing grounds, where arbori- 
culture IS only a secondary consideration, the trees are 
planted at considerable intervals , also on road sides, and 
even more so if it is contemplated to use the land on which 
the trees stand permanently for agricultural purposes 
Little or no importance is attached to this point m an 
European country, where such considerations do not fall 
within the province of the Forester, but m this country, 
where the inhabitants pay no heed to the advantage of 
preserving trees on their own land, the District arbon 
culture falls to the duty of either the District Officers or 
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the Torest Department If it is intended to create or 
reproduce a forest, the distance of planting should be be 
tween 4 and lo feet, according to circumstances , for road 
side from 10 to 30 feet, and on grazing grounds the dis 
tance may be even greater 

Form of Planitttg 

The distribution of plants over the area, though often 
under rated, is of some importance A regular distribution 
ensures the young plants the exact amount of growing 
space they require, and the necessary amount of light and 
air Parallel lines are most frequently used in planting 
The distance between the lines must be uniform , but the 
space between the plants in the lines is less than the 
distance between the lines The planting in quincunces, 
squares, or triangles, is only a modification of this method 

The planting m lines has its advantages and disadvan- 
tages, of which*' the former m most cases outbalance the 
latter Instead of plant holes, ditches may be drawn, which 
facilitate the irrigation or drainage, make the planting 
easier, and >ield a greater amount of loose soil, the utili- 
zation of grass IS caster, and tlie cultivation of cotton, &,c, 
between the lines is much facilitated The thinnings also 
can be taken in hand earlier, which will lead ultimately 
to greater regularity m the distribution of trees in the 
future forest 

A drawback to this method should, however, be liere 
mentioned , the plants, dunng the first stage of their 
growth, do not dcvclopc their roots and branches with 
regularity on all sides, and therefore do not at first spring 
up in the same uniform manner as when the more equi- 
distant methods arc used 

Tile cost of cultwailion depends much on the quantit> 
of plants^ and I subjoin the number of plants rcouircd 
per acre for the different forms and distances most in 
\ogue — 
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The numbers of seedlings for planting in squares are 
under lined, and some more given below for the planting 
of grazing ground 

30'=4S 45*=2i 

20"= 109 35’=33 50^=517 

25*=69 40’=:27 

The amount of plants required for quincunx is exactly 
the same as for planting m squares , the distance between 
the plants is measured diagonally 

For triangular planting the number of plants is n ^x^osca 
For distances from 3 to 12 feet per acre 

3 = 5,588 7=1,026 10=503 

4=3143 8= 786 11=415 

5=2,012 9= 621 12=349 

6=1,397 

Artificial Rearing of Planting Material 
The next point is the rearing of planting material {see 
6 ) 

Lven plants reared in the forest, to be ultimately trans 
planted gain by a previous treatment All round the 
stem, at a distance proportionate to the size of the plant, 
the roots are cut off with a sharp iron spade, and the tap 
roots shortened by means of a judicious dig of the spade 
The earth is then well stamped down again This is done 
two years previous to transplanting The plant will sicken 
for a short time, but the avound avill heal quickly, and 
close to the cicatrice a bundle of small roots will sprout 
out, so that when the tree is ultimately remoacd, its after- 
growth can be more securely counted upon A judicious 
pruning of the la^c brandies sliould accompany the cut- 
ting of the roots This process has the same aim as the 
transplanting m nurseries, namcl>, that it produces the 
largest amount of roots which are capable of receiving 
nutritious substances within the smallest possible space 
The rearing of good planting material in nurseries is quite 
an art in itself, and should ibrm one of the most careful 
studies Plants maj be either transplanted at once into 
the forest from nurvtnes m which thej have been reared 
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Line planting 



a = Aiea, n = number of treci 
X = Distances between plants 
y s= Distance between lines 
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The numbers of seedlings for planting in squares are 
under lined, and some more given below for the planting 
of grazing ground 

' 30*=48 45*=3I 

20"= 109' 35*=32 50*=5I7 

25*=69 40*5=27 

The amount of plants required for qumeunv is exactlj 
the same as for planting in squares, the distance between 
the plants is measured diagonally 

I or triangular planting the number of plants is n 
For distances from 3 to 12 feet per acre 

3=5,588 7=1,026 10=503 

4=3,143 8= 786 11=415 

5=2,013 9= 621 13=349 

6=1397 


Artificial Rearntg ofi Planting MaUrtal 

The next point is the rcanng of planting material {see 
fig 0) 

I-ven pi ints reared in the forest, to be ultimately trans 
planted, gam by a previous treatment All round the 
stem, at 4a distance proportionate to the size of tlic plant, 
the roots are cut off with a sharp iron spade, and the tap 
roots shortened by means of a judicious dig of the spade. 
The earth is then well stamped down again This is done 
two jears previous to transplanting The plant avill sicken 
for a short time, but the wound avill heal quickly, and 
close to the cicatrice a bundle of small roots will sprout 
out, so that when the tree is ultimately removed, its after- 
growth can be more securely counted upon A judicious 
pruning of the large branches should accompany the cut- 
ting of the roots This process has the same aim as the 
transplanting m nurseries, namely, that it produces the 
largest amount of rcx>ts which are capable of receiving 
nutritious substances iMthin the smallest possible space 
The rearing of good planting material m nurseries is quite 
an art m itself, and should form one of the most careful 


studies Plants maj be either transplanted at once into 
the forest from nurseries in whtcli thej lia\c been 



32 ARBORICULTURE IN THE PUNJAB 

from seed, or be transplanted once or twice ^rithm the 
nursery before being ready for use In the former case 
the nursery is called a sowing nursery 

Sozomg Nurseries 

The first question when laying out a sowing nursery is 
Its position and nature of soil Tlie general principle to 
guide us in our selection is this the soil and position of 
the nursery should resemble, as much as possible, the area 
about to be cultivated We should therefore endeavour 
to select an average soil, neither the best, nor a poor place 
This principle may, however, be modified by circumstances 
If either the dryness or the excessive moisture of the area 
impedes the growth of plants during their first youth, the 
very best place should be selected for a nursery 

Position and Soil of Nursery 

A northerly aspect on hill sides ujth side protection 
against east and south is always a favorable position 
Sowing nurseries will suffer but rarel> from frost, and the 
north position has the advantage that the vegetation begins 
later, and the plants can be transplanted further on in the 
season A slope is desirable, but it must not be too steep, 
Of the rain will wish away the good soil, and perhaps cover 
the young seedlings with earth A soil intermixed with 
sand is more easily kept clear of weeds than a clayey soil 
Loam soil containing no lime forms a hard crust after each 
fall of ram, as mentioned m a former chapter, and must be 
avoided Wet sod is quite as bad, and old grass banks 
should never be selected The place should, of course, be 
chosen as close to the projected planting operations as 
possible In the plains, a jdace easily to be watered should 
be selected Spots on which trees have been newly cut 
can be recommended, and for shade-Ioving trees it is well 
to maLe tlie nurseries m old thinlj wooded lorests. Tlie 
original shady trees may be carefully cut m the second 
year, m order to accustom the plants to the light 

Stse of Nurseries 

The size of sowing nureenes depends, first, on the area 
to be planted, and, secondly, on the method of planting 
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When the seedlings are to be tnnsplanted with the earth 
round them, it is ncccssarv to make small and numerous 
nurseries to save cost of transport But here again the 
cost of well watering must be taken into consideration, 
and if a well has to be constructed or worked solely for a 
nursery, it is advisable to make the nursery a large one 

Prcporaiion of Soil 

Tlie place thus selected and the size decided on, the 
next thing Is the preparation of the soil The chief point 
to be considered in the preparation of a sowing nursery is, 
how to give the seed a mild, loose soil for germinating 
unencumbered by weeds As it is in most eases desirable 
to concentrate the roots into the upper portion of the soil, 
great care must be taken to loosen it well and to collect 
the best earth near the surface If, however, the seedlings 
arc to be ultimately transplanted into very dry soil, or 
on a very dry position, the roots should be lengthened, 
which IS easily done by loosening and improving tlie lower 
soil The depth of digging a sowing nursery may there- 
fore vary between $ inches and lyi foot, according to 
circumstances, but whatc\cr the depth may be, the soil 
must be thoroughly cleared of all weeds and their roots. 
This must be done most carefully, so is not to remove 
the best soil and the dissolved nutritious substances. The 
best way IS to prepare it roughl> a season beforehand, 
and to allow the weeds to remain lying on the surface 
Heavy soils should be loosened and improved with humus 
or ashes The last work before the sowing actuallj com 
indices, should consist in frcqucntlj hoeing up the soil 
forming beds andlajingout roads 'I he beds, especially 
in the hills, must be as level and even as possible to prevent 
either soil or seed being washed away It is desirable to 
allow the soil to settle down before sowing, and if time 
docs not admit of this, it will be found advantageous to 
beat or press it down w ith boards 

Sowing 

Condition of Soil 

The coiuhtion of the soil at the time of sowing must be 
tiken into consideration is}icci3ll} if it be lieav*) If the 
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soil IS immoderately wet, the seed will germinate badly, 
particularly if the ground is of a clayey description 

Tune of Striving 

In the watered plantations of the plains, the time of 
sowing nurseries is mostly during the early spring In the 
hills, the seedlings will prosper as well, and often better, 
for having been sown late in autumn, and Ptnns longi 
folia succeeds best when sown during tlic rams. 

Manner of Sowing 

The sowing may be done either broadcast, or in lines 
Seedlings to be transplanted in the first year may be sown 
broadcast, on land watered with wells, provided the soil is 
free from weeds This method of sowing facilitates the 
removal of plants with the earth round them In all other 
cases sowing iti lines is preferable, because — 

1 Less seed IS required r 

2 The seedlings arc more easily kept free from grass 

and weeds 

3 There is less dilHculty of removing the plants and 

less risk of damaging the roots 
Bioadcast sowings must be made witli a sparing hand, 
as the phnts have to be taken up with the surrounding soil, 
but strip sowings may be sown more thickly It must be 
borne in mind that a thick sowing has the advantage of 
ensuring the germinating on heavy soil where single germs 
cannot penetrate, and that it is more easily kept free from 
w eeds, as the young plants protect each other against weeds 
and frost But if it is necessary to leave the plants for a 
long time m the sowing nursery without transplanting, or if 
they belong to a rapidly growing class, their development 
IS decidedly impeded by a thick growth, and therefore a 
thinner sowing will be necessary 

In another chapter, where each tree is treated separately, 
I will notice the quantity of seed to be sown 

The covering can, or must be, thicker than m open sow- 
ings, the earth being loose and clean allows air and mois- 
ture to come into contact with the seed 
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Broadcast sowings are best covered with a rake or by 
strewing earth thinly over them 

Strips may either be made with a small hoe or, when 
small seed is to be used on light sandy or humus soil, with 
the “ strip board ' {sfe Ftg 7) 

The “ strip board ' is about 4 feet long and 3 feet broad, 
with parallel staves nailed lengthways at a distance of 8 
inches These staves arc about to 2 inches high by 
inch broad, and slightly hollowed out in the middle 
Tile board is put on the ground with the staves down 
wards A man steps on the board, and the strips are 
pressed into the ground By meins of the hollow m the 
centre of the stives an elevation is formed in the middle 
of the strips, and the seed will fall on both sides of it, 
which affords a decided advantage The seed sown in 
strips 13 again covered by spreading the soil with a rake 
over it and pressing it down A cover, however, of loose 
artificial soil (1 mixture of humus, ashes and soil) is most 
advantageous, as it is easily penetrated by tlie germinating 
plant A populir mistake exists that it has a pernicious 
effect on the germinating plant to assist it breaking through 
the upper sod On the contraiy, this must be done if a 
crust has formed on the surface The earth must be lifted 
With the hand and crushed If the sod is liable to form a 
Crust, the best way would be to cover the sown strips with 
moss, and only remove it when the plants have appeared 
ibovc ground In the plains, as well as in the hills, a 
covering of shrubs is advisable before the rams begin, 
especially m unwitered nurseries The seed before germi. 
nating has to be carefully guarded against birds, insects 
and mice, and against the last-named cnem} even after the 
joung plants have made their appearance 

Future Triatment of Seed Beds 
During the first two jears, the seed beds have to be 
kept free of weeds, and the sod between the strips must be 
loose, so as to afford easy ingress to moisture and air In 
the second >car the same can be effected by covering the 
sod between the lines with a thick lajcr of moss This 
simple process will protect the plants in the higher hills ^ 
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and at the same time pre\cnt their freezing down Agam«:t 
this latter danger a co\ ertng of pine branches or Imitgofcra 
in autumn will pro\ e effectual In spring this co\cnng is 
to be ^emo^ed graduatly 

Retnoial of Secdlmgs 

\\Tjen the seedling is fit for transplanting, the ne\t ques 
tion IS Its remo\al The taking-up with earth is best done 
w ith the circular spade, or hollow spade, or LJn’irpa, and has 
been discussed before. More difficult is the taking-up of 
plants without earth, and the greatest care must be taken 
to keep all the fine tender roots (indispensable to growth) 
undamaged The best wa> is to approach the stnps from 
the side bj means of a small trench at a short distance 
parallel to the stnp The plants arc then pulled into the 
trench, help^'d with a spade from behind, the earth be 
tween the roots is removed bj a gentle shaking, ©r, if \crj 
binding, it is picked off with the hand 

Damaged or weak seedlings may be transplanted into a 
planting nurserj to recover or be thrown av\-aj, but the> 
should never be used for immediate cultivation The holes 
made by the remov'al of plants should at once be filled up 
with good soil The fine root^ which are of the greatest 
importance, dry up very quickly', and the plant b«omes 
unserviceable The best protection is, of course an imme 
diate transplanting, but if this is not feasibly, they must 
be protected by a covenng of earth, wet rnoss or wet 
leaves, and by dipping them into water befure planting 
This IS absolutely necessary if they have to bfr transported 
a considerable distance. 

Protection of Yeung Plants 

If the seedlings cannot be planted immediately after 
reaching the place of cultivation, it is neces^ry to cover 
at once the roots completely with fine hose soil Great 
care must be taken to do this elfiaentl} , so that no air can 
penetrate between the roots. For the same reason it is 
necessary to untie the plants, should they hav e prev lously 
been tied up into bundles 
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Chnugcof Nurseries 

A clnngc of so\\ mg nurseries iffords nnny idvnntnges 
as It ensures fresh active soil shortens the transport S-c, 
but the disadvantages must not be overlooked , the cost of 
the first preparation of the soil cost of fencing and greater 
danger from weeds must all be taken into consideration 
In most cases therefore, especially in our hill forests a 
sowing nurserj has to be used more than once, but should 
then be artificially manured with humus and ashes It is 
not advisable to utilize manure prepared from decomposed 
weeds and grasses taken out of the nurseries as nnny a 
germinating seed of the weeds will again find its way into 
It All things considered it is cheaper to bring the humus 
from a well shaded part of the forest where no weeds grow 

Plvntino Nui SErirs 
Soil an I Position of Nursery 
The soil for the planting nursery must resemble as much 
as possible the sod on which the trees arc to be transplant 
ed, but there is no necessity for its being as mild as that 
hckcted for sowing nurseries, as the plants to be reared 
here have already complete roots and a complete system of 
digestive organs The plants taken out of a planting nur 
scry are larger, the preparation of sod is more expensive 
as* well as the fencing, &.c, and therefore these species of 
nurseries arc but rarely changed This entails keeping the 
means of transport m view when selecting a place for a 
planting nurserj and to choose if possible, a place casilj 
accessible to w agons 

In the plains an casj supply of water is indispensable, 
md even in the lulls it outweighs manj otlier disodvan 
tages The nurserj must be easy of access and close to 
supervision 

The sod should possess the necessarj productive power, 
and must not be poor On poor, inactive sod the plants 
degenerate, and become perfectly unfit for an unprotected 
position The best vegetation is ensured on places where 
the forest has been newly cut and where the ground lias 
a good humus cover Sucli places are far preferable to 
those exposed for a considerable time to cv«*'' atmospheric 
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influence The condition of the soil is the primar> con 
sidcration , it must be fresh, active, and, if possible, rich 
The position should be as elcv'atcd as is consistent with a ^ 
thriving grovvih of the trees to be planted Plants are 
safer there against night frosts than in dells, and the trans- 
port IS easier downhill than uphill The position should 
be as level as possible, as plants brought up on a level place 
endure best the various changes of position A plant 
reared on a level is able to resist more sturdil} fhe e/Tects 
of a steep north side than one grow n on a south slope 

Stze of Nurseries. 

The size of nurseries depends of course on the require- 
ments of the case and the means at disposal 


Prefaratton 0/ Nurseries 

Nurseries which have to serve for a period of jears must 
be carefully dug to the depth of 1 to i ^ foot, and cleared 
of all roots, stones, 2 Lc Roads must be laid out and a 
durable fence put round it In fact, it must be altogether 
prepared like garden soil If poor, it must be intermixed 
with ashes and huttrus, but it should never be dug deeper 
than 1*4 foot, as in most cases we purpose having the 
nourishing root as close to the surface as possible. 

The roads depend entirely on the size of the nurserj', 
which should be divided into beds of a twelfth of an acre, 


or even smaller In large nursenes situated in the plains, 
or wherever the planting material can be removed on 
wagons, the roads should be broad enough to allow the 
wagons to come up to the beds 

The fences should be durable, and may be made either 
of stones, wood, or wire For large nurseries it is adv^s- 
able to have a small hut with lock and door on the spot 
It prevents coolies and their sub-overseer leaving the work 



on a rainy morning, followed, perliaps, by a fine day, and 
may serve as a place for tool^ &.C. 


Planting under Protection 

Shndc-Ioving plants, like the deod-ir, may be planted 
tlie protection of old trees, but this should onlj be 
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done if the plants are intended for replenishing an insuffi 
cicntly stocked forest where they will again receive pro 
tection 


Ptauting of Nurseries 

The nurseries once prepared the planting material must 
then either be brought out of the forest, which is the most 
uncertain method with untrained coolies or must he raised 
from seed — a subject whicli has already been discussed 
The planting itself is executed in parallel lines, at a dis 
tance of S inches to feet, according to the size of the 
plants to be grown but depending at the same time to a 
certain degree on the species of trees The same reasons 
determine the distance of the trees m the lines, which may 
vary from 3 inches to 2 feet, or even feet 

For first planting the most customary method is to 
make with a hoe small trenches, 3 to 5 inches deep, along 
a rope , the plant is then put in its place, and the soil is 
drawn on with the hand and well pressed down The use 
of a better kind of soil for covering or of a soil mixed 
with ashes, is advantageous as it will not only draw the 
roots to the surface, but will also accelerate the growth 
Very small plants may be put in like cabbages, w ith a 
planting stick, m winch case, however, no superior kind of 
earth can be put round the roots, and great care must be 
taken to press the soil well on the roots 

Second TiansplauUng 

A second transplanting after the trees ha\e attained the 
height of 3 to 5 feet, makes the cultivation unnecessanly 
expensive and can only be warranted when it is contem 
plated to raise stately avenue or garden trees. 

Pruning of Roots and Branches 
All torn parts of the roots of plants should be cut off 
with 1 sharp knife The clear cut will admit water fretlj 
until such time as a new set of fine roots ha\e formed 
above the wound It is therefore unneccssarj to prune 
tin. root!, of plants whtcli ha\e been taken out so cartfull) 
as not to caust. damage to anj portion of tlie roots. 
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Neither the roots nor tlic branches of pines ought to be 
pruned, as the resin in the tree closes up quickly every 
wound 

Pruning of Uic branches is necessary to restore the cqui 
librium between the roots and branches, and in some eases 
to guide the growth 

A careful pruning of the roots of certain plants often 
tends to concentrate them into a small space, and thus 
fncilitate the transplanting process The pruning must be 
executed with a very sharp instrument, either pruning 
knife or scissors If the roots arc to be pruned for a se- 
cond transplanting in the planting nurscrj, it IS necessary 
to cut them so short that the newly sprouting roots, which 
always grow in a circle just above the cut, can be casil> 
admitted into the planting holes 

Cuttm^ D<rin of Plants 

If the plants have sufTcred by drought, frost, mice, or 
cattle, the whole stem may be cut olT, and a fresh coppice 
from the root form the new stem This course may be 
pursued if the plant sickens on poor soil, or under cover of 
larger plants or trees If the top of a plant is to be cut 
ofT, great care should be taken to leave a healthy bud just 
below the cut Branches must be cut so as to produce the 
Miiallest wound , roots have to be cut horizontally, parallel 
with the bottom of the plant hole 

Protection of the Roots and Watering 

During the inspection and pruning of roots and brancly;'?, 
the former must be protected against drying up If water 
is near, it is well to give the seedlings a watering after the 
planting is completed to bind tlic earth and roots together 
During the dry season it may be neccssarj to water the 
transplants, even in nursenes which depend entirely on 
natural rainfall Tlie evening i$ the best time for watering, 
and, when once begun with, must be continued till the 
rams set m 

Clearing of Nurseries 

Planting nurseries have to be treated in the same man 
ner as sowing nurscrits, the chief care being to keep them 
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clear of weeds and loosen the sod constantly This latter 
point must not be neglected, as it encourages the forma- 
tion of roots near the surface During the first year, the 
surface soil should be loosened four and five times, but in 
the second and third year two or three hoemgs will suffice 
It depends entirely on the kind of soil and species of trees 
to what depth the sod must be loosened Pine will not 
stand the same depth as deciduous trees, and clay or other 
binding soils require a deeper di^ng than sand or other 
loose soils A covering of moss or leaves immediatel} 
after loosening the soil has the same effect as repeated 
hoemgs 

Training of Plants 

Plants are capable of being trained in nurseries by means 
of pruning If a stem is bent, it will grow straight by 
cutting awaj the branch growing on the bent or elbow {see 
Fxg 8/ If plants grow too bushy, it is often necessary to 
cut off some of the branches , and again, if the top is w eak, 
broken or diseased it must be cut and one of the side 
branches trained into a new top 

Planting Oat 

The time for planting out seedlings depends not so much 
on their age on the progress they have made The 
rcmo\'al of plants has been discussed before Deciduous 
trees, even if the> be of a considerable size, will prosper if 
taken out of the training nursery with only 8 or 12 inches 
of their tap root and their chief side roots 

As mentioned abo\e, planting nurseries are not often 
changed, and it becomes therefore necessary to \arj the 
species of trees to be raised and to dig up and manure the 
place. Decomposed lea\cs or ashes of leaves, of tlic 
species of trees to be grown, make the best manure In 
CISC a planting nursery is given up, plants enough should 
be left in It to grow into a thicket 

Relnduction 1} Means of Cuttings 
The sj stem of reproduction by means of cutting is based 
on the fact that the buds formed in autumn hold within 

F 
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Th«‘ following are the instruments and materials vianted 
for the grafting process — 

1 A small sharp hand saw to cut the trees or branches 

intended to be grafted 

2 The grafting knife for cutting and setting the graft 

or bud (sec Ftg lo) 

3 The ligature to keep the graft or bud in its place 

The best and most elastic ligature is coarselj- 
spun wool For thicker branches or stems, hon 
ever, the ba-k of trees soaked m water before 
being applied may be used 

4 A compound composed of several ingredients to 

keep the air from the wound The simplest is 
cowdung and loam, which cannot, however, al 
ways be recommended as during hot, dry weither 
it is liable to crack and to let in air During the 
rams, parts of it are easily washed off, and many 
small insects are attracted by it, and breed be- 
tween It and the bark Resinous mixtures have 
none of these drawbacks but the> must be made 
so as to be able to resist the powerful influence of 
the sun 

I annex a good recipe — 


Pitch 

28 parts 

Resm 

28 , 

Beesw'ax 

16 , 

Tallow 

14 , 

Sifted ashes . 

14 , 


This mixture is made just liquid over the fire and applied 
with a brush 


Budding 

The setting of a sleeping bud may be either done with 
one bud or with a flute like piece of bark vvith two or more 
buds on it A short explanation will suffice, as both 
methods are best explained hy Figs it and 12 As a rule, 
trees are budded when >oung and only then when they are 
in sap, either in spring or autumn 
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Ilcaltliy buds in the axis of a leaf are selected and cirt.- 
fully detnehed from the branch m form of a shield, in such 
1 manner as to preserve intact the knot of a cellular tissue 
uhich IS found below the bud If this cellular tissue is not 
perfectly preserved, it is useless to set the bud, as the 
power of development is lost It should be mentioned 
that the grafting bud must at once be placed into w et moss 
The bark of the tree to be budded is then cut in form of a 
T down to the splint, and both sides arc loosened with the 
lower end of the grafting knife The bud is placed into 
the incision and the ligature and resinous mixture are ap 
plied They are taken off as soon as a swelling and the 
growth of the bud indicate that a sufficient connection has 
been established between the bud and the stem 

If the budding takes place in spring, the stem is cut just 
above the bud, immediately after the operation is finished , 
but should the budding be undertaken m autumn, the cut 
ting must be deferred until the following spring When 
the operation is to be executed m autumn, the leaves m the 
axis of which the bud has formed must be pinched off a 
fortnight before the mocuhtion takes phee, as this will 
facilitate the separation of the bud from the mother tree 
When the new shoot begins to form, care must be taken to 
protect It against the influence of winds, which arc apt to 
tear It off If, however, a flute like piece of bark, with 
scacral buds attached to it, is used for the budding process, 
this danger is to a certain degree obviated, but the method 
requires much practice and care The branches from 
which the buds arc taken must be of the same thickness as 
the tree or branch about to be grafted A piece of bark 
bearing several buds is loosened from the graft, and a piece 
of the same dimension, without buds, is detached from the 
tree to be budded The piece of bark from the graft is 
accuratclv fitted into the wound, the ligature la applied, 
and the air is kept out bj covering it with the resinous 
iTuiif Tn-cs or branches are cut above the buefs m spring 
onlj,c\actl> as described before when treating of the sm 
pic bud 

Another waj mij be mentioned here A branch of 
equal dimenMonb is the tree to be budded is buried for a 
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fortnight in a shady place The tree is cut down, and an 
inch of bark is detached all round An inch of bark in 
form of a flute and bearing buds is then taken from the 
graft, drawn o\cr tlie stem of the tree in phee of its own 
bark, and the wounds closed with the resinous mixture 
{see Ftg 13) This operation can only be executed during 
spring, as it entails the cutting of the tree or branch before 
inoculation 

Grafting 

We may graft either into an incision made into the 
wood or without wounding the wood portion of a tree 

The first method may be used cither m autumn or 
spring, and this constitutes its chief advantage Tlie graft 
should be about 4 inches long, and have a bud on the 
upper end The lower portion of the graft is then cut 
slantwise, and a simiiar incision is made into the tree, 
taking great care not to injure the bark The twig thus 
prepared is placed into the incision, so that its cambium 
comes into close contact with the cambium of the tree 
The ligature and resinous fluid are applied and taken off 
when the graft begins to grow There are varieties to this 
method graft and incision may be made triangular, or m 
form of a zigzag, as shown m Ftg Ztf, but the execution 
remains the same 

Grafting without making an uicision in the wood can 
only be executed when the vegetation is far enough ad- 
vanced to admit of an easy separation of the bark from the 
wood The branches or tree to be grafted are cut, the bark 
IS laid open vertically down to the cambium, and the sides 
of the incision are loosened (see Ftg 13) The graft must 
be cut slantwise, so that it terminates in bark only, it is 
then placed into the incision m such a nay that the 
wounded side touches the cambium of the tree The liga 
ture and air protection is then applied 

The graft may also be set on a side root of the tree from 
which it is taken (see Ftg t6) A new specimen of the 
same tree may thus be produced, though other varieties of 
the same species may not be obtainable 

The last method to be mentioned here is the joining 
together of two standing trees of the same species by 
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fortnight in a sliad> place Tlie tree is cut down, and an 
inch of bark is detached all round An inch of bark m 
form of a flute and bearing buds is then taken from the 
graft, drawn over the stem of the tree m place of its own 
bark, and the uounds closed with the resinous mixture 
{see Ftg ij) This operation can only be executed during 
spring as it entails the cutting of the tree or branch before 
inoculation 

Grafting 

We may graft either into an incision made into the 
wood or without wounding the wood portion of a tree 
The first method may be used either m autumn or 
spring and this constitutes its chief advant.ige The graft 
should be about 4 inches long, and have a bod on the 
upper end The lower portion of tlie graft is then cut 
slantwise and a similar incision is made into the tree, 
taking great care not to injure the bark The twig thus 
prepared is placed into the incision, so that its cambium 
comes into close contact with the cavtbiwn of the tree 
The ligature and resinous fluid arc applied and taken off 
when the graft begins to grow There arc varieties to this 
method graft and incision may be made triangular, or m 
form of a zigzag, as shown in Ftg 14, but the execution 
remains the same 

Grafting without making an incision m the wood can 
only be executed when the vegetation is far enough ad 
vanced to admit of an easy separation of the bark from the 
wood The branches or tree to be grafted are cut, the bark 
is laid open vertically down to the cambium, and the sides 
of the incision are loosened (see Fig /y) The graft must 
be cut slantwise, so that it terminates in bark only, it is 
then placed into the incision in such a way that the 
wounded side touches the cambium of the tree The liga 
ture and air protection is then applied 

The graft maj also be set on a side root of the tree from 
which it is taken (see Ftg jS) A new specimen of the 
same tree may thus be produced, though other varieties of 
the same species may not be obtainable 

The last method to be mentioned here is tlie joining 
togctlier of two standing trees of the same species bj 
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wounding both in i precisely similar manner and t>ing the 
wounds tojctlicr 

S\STI:.M\TIC PL\N OI CUITIWTIOV 

Before cultivation is undertaken all preliminaries should 
be settled and a system for the cultivation drawn up 
Safety belts must at once be laid out wherever they are 
required and draining or watering arrangements most be 
completed before the actual work is taken in hand Sow 
mg and planting nurseries ought then to be laid out on the 
most suitable spots md every thing arranged with fore 
sight and prudence 

Nothing endangers future success of cultivation so much 
as undue hurrj even if the increased cost be not taken 
into account When very small plants are used m order 
to save a year or two or when for the same reason 
untrained seedlings are taken out of the forest the incvit 
able result will be to retard the entire cultivation Numcr 
ous repairs and rcplcnishings will be required as such 
seedlings arc more susceptible to the inclemency of the 
weather than stronger plants Provision for the immediate 
replenishing of the cultivation ought to be made m the 
beginning of the operations and this is accomplished b) 
growing the plants dense enough on good selected places 
to ) leld planting material 

i combtuation of so iiti^ attd flanUug xh often advisable 
as well as a comb nation of cither or boUi with natural 
reproduction I cannot warn too strenuously against the 
rigid adherence to one method and especially against a 
repetition on the same spot where that method has failed 
The error of this proceeding will be most apparent ulicrc 
sowings have been executed , for here llic soil gets covered 
with Weeds and grass and generally deteriorates and with 
tveiy new attempt tlic success of the cultivation becomes 
more uncertain 


Cost of Cultt tUon 

\ point of great importance is tlic cost of cultiva 
After the manner has been decided upon a phn < f 
alion for the actual cultmtion has to be made. The 
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woundins’ both iii \ precisely simihr iinnner and t> ing the 
wounds together 

S\STFM\TIC 1*LVN OF CULTI\ VTION 

Before cultiv-ition is unilcrtiken all preliminaries should 
be settled and a system for the cultivation drawn up 
Safety belts must at once be Hid out wherever they arc 
required and draining or watering arrangements must be 
completed before the actual work is taken in hand Sow 
mg and planting nurseries ought then to be laid out on the 
most suitable spots and every thing arranged with fore 
sight and prudence 

Nothing endangers future success of cultivation so mucli 
as undue hurry even if the increased cost be not taken 
into account When very small plants are used m order 
to save a year or two or when for the same reason 
untr lined seedlings arc taken out of the forest the incvit 
able result will be to retard the entire cultivation Niimcr 
ous repairs and rcplcmshings will be required as such 
seedlings arc more susceptible to the inclemency of the 
weather than stronger plants Provision for the immediate 
replemslung of tlie cultivation ought to be made in the 
beginning of the operations and this is accomplished b> 
growing the plants dense enough on good selected places 
to > icld planting material 

A eovtbvtation of soiling and plmtiugv> often adMsablc 
as well as a combination of either, or botli with natural 
reproduction I cannot warn too strcnuousl> against the 
rigid adherence to one method and especially against a 
repetition on the same spot where that method has failcel 
The error of this proceeding will be most apparent where 
sowings have been executed for here the soil gets covered 
with Weeds and grass and gcncnll) deteriorates and witli 
every new attempt the success of the cultivaition Le-comes 
more uncertain 


Cost if Cuiti thoit 

A point of great importance is the cost of cultiva 
tion After tlic manner has been dexiided upon a plin of 
oj eralion for the actual cultivation has to be nude The 




the cultivation work, nnd should always be. done 
bj daily labor Anotlier point must not be omit 
ted Good implements will considerably lessen 
the cost of cuUi\ation If they are not properly 
steeled and sharpened, much time, labor and 
money are lost, and in tlie end it will repay Gov 
ernment to buy propet tools and to pay for keep 
ing them in good working order 
Before the beginning of the new official year, accurate 
proposals of all intended cultivations should be sent to the 
Conservator for approval, together with an estimate of cost 
This should be done in an easily revised tabular form To 
facilitate this proceeding, I give, in conclusion, a useful 
form and tables of costs of the most common methods of 
cuUisation 

To dig I acre of nursery i|4 foot deep and to prepare it 
like garden land costs — 

For bdr land Rs 113 o o 

I or moist sod , CC 14 o 

On saildba land a plough may be used with advantage and 
the preparation of i acre will cost only Rs 12 
One coolie can sow from 500 to < 5 oo square feet of nur 
scry per day 

To dig !,ooo running feet of trenches i foot deep b) i 
foot broad, and to throw the earth up as a ridge for sowing 
costs from Re 1-12 o to Rs 2 

One laborer can prepare for sowing Soo running feet of 
this ridge per dtau, and one man can sow 1,650 feet 
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Lxecutive Officer has to deade when he intends to begin 
work, and m what direction he will work He must also 
make up his mind how many laborers he intends toemplo> 
for each branch of the operation ^ for it is with cultivation 
ns with any other kind of work — its cheapness depends on 
the proper division of labor If the removal, transport and 
planting of material is so combined that all the orkmcn 
arc employed together, the cost of labor will be materially 
reduced, and the Exccutue in direct charge will receive 
much kudos 

The utmost thriftiness in the execution of cultivation 
should be observed, but not to such a degree as to retard 
or impede the work in any way In fact, the work must 
always be our first consideration, and the cheapest labor 
IS that which turns out a success Annexed is a hst of 
different descriptions of works and the cheapest uay to 
execute them 

1 The most economical way to have earth work done 

IS by contract , but if it is found necessary to have 
it executed by daily labor, strong and able bodied 
laborers should be employed When nurseries 
are to be prepared, it is always advisable to have 
It done b) daily labor 

2 Sowing of seed m lines or places is best done b> 

grown up boys or women Not so broadcast sow- 
ings which require strengtJi and a certain mam 
pulation (daily labor to be employed) 

3 The actual digging up of plants as well as the 

pruning should always be entrusted to expert and 
strong laborers (daily labor to be employed) 

4 Wagons are of course the cheapest carnage for 

transplants , but when this is not feasible, strong 
laborers ought to be employed or the transport 
may be given m contract 

5 The carnage of single plants to their rcspcctnc 

places lb cheapest done by boys 

6 The pi lilting especially of plants without earth 

IS best done b> aiomen, as it does not require 
much strength but only care and gentle manipu 
lation This is the most important portion of 
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the cultivation work, and should always be done 
hy daily labor Another point must not be omit- 
ted Good implements will considerably lessen 
the cost of culti\ation If they are not properly 
steeled and sharpened, much time, labor and 
money arc lost, and in the end it will repay Gov- 
ernment to buy propel tools and to pay for keep 
ing them in good working order 
Before the beginning of the new official year, accurate 
jiroposals of all intended cultivations should be sent to the 
Conservator for approval, together with an estimate of cost 
This should be done in an easily revised tabular form To 
facilitate this proceeding 1 give, in conclusion, a useful 
form and tables of costs of the most common methods of 
cultivation 

To dig I acre of nursery foot deep, .and to prepare it 
like garden land costs — - 

For bir land Rs 113 o 0 

lor moist soil , CC 14 o 

On sailaba land .a plough may be used with advantage, and 
the preparation of i acre will cost only Rs 12 

One coolie can sow from 500 to 600 square feet of nur 
scry per day 

To dig 1,000 running feet of trenches 1 foot deep b> i 
foot broad, and to throw the earth up as a ridgu for sowing, 
costs from Re i-12-OtoRs 2 

One laborer can prepare for sowing 800 running feet of 
this ridge fer dtm, and one man can sow 1,650 feet 

lU t lent si irii iiij; lie I'l umhfr af JMcs of D ft rent J) 1 lensions i/t 
Drj in i l/o/i/ Soil tk it etn he dug One Coolie fer tin 1 1 
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Executive Officer has to decide when he intends to begin 
work, and m what direction he will work He must also 
make up his mind how many laborers he intends to emploj 
for each branch of the operation for it is with cultivation 
as with any other kind of work — its cheapness depends on 
the proper division of labor If the removal, transport and 
planting of material is so combined that all the workmen 
are employed together, the cost of labor will be materially 
reduced and the Exccuti\e m direct charge will receive 
much kudos 

The utmost thnftiness in the execution of cultivation 
should be observed but not to such a degree as to retard 
or impede the work in any way In fact, the work must 
always be our first consideration, and the cheapest labor 
IS that which turns out a success Annexed is a list of 
different descriptions of works and the cheapest way to 
execute them 

1 The most economical way to have earth work done 

19 by contract , but if it is found necessary to have 
It executed by daily labor, strong and able bodied 
laborers should be employed When nurseries 
arc to be prepared, it is always advisable to have 
It done by daily labor 

2 Sowing of seed m lines or places is best done b> 

grown up boys or women Not so broadcast sow 
mgs which require strength and a certain mam 
piilation (daily labor to be emploj ed) 

I The actual digging up of plants as well as the 
pruning, should always be entrusted to expert and 
strong laborers (daily labor to be employed) 

4 Wagons are, of course, the cheapest carnage for 

transplants, but when tins is not feasible, strong 
laborers ought to be employed or the transport 
may be given in contract 

5 The carnage of single plants to their rcspectnc 

places IS cheapest done by boys 

6 The planting, cipcciallj of plants without earth 

IS best done by women as it docs not require 
much strength, but only care and gentle niampu 
Iatioi\ This IS the most important portion of 



ARTinCIiT CULTIVATION 


49 


the cultivation work, and iiiould always be done 
hy daily labor Another point must not be omit- 
ted Good implements will considerably lessen 
the cost of cultivabon If they arc not properly 
steeled and sharpened, much time, labor and 
money are lost, and in the end it will repay Gov 
ernment to buy propei tools and to pay for keep- 
ing them m good working order 
Before the beginning of the new official year, accurate 
proposals of all intended cultivations should be sent to the 
Conservator for approval, together with an estimate of cost 
Tins should be done in an easily revised tabular form To 
facilitate this proceeding, I give, m conclusion, a useful 
form and tables of costs of the most common methods of 
cultivation 

To dig I acre of nursery foot deep, and to prepare it 
like garden land costs — 

For bar land Rs 113 o O 

For moist sod „ 6(3 14 O 

On satldba land .a plough may be used witli advantage, and 
the preparation of t acre will cost only Rs 12 
One coolie can sow from 500 to <3oo square feet of nur- 
sery per day 

To dig 1,000 running feet of trenches i foot deep by i 
foot broad, and to throw the earth up as a ridge for sowing, 
co-jts from Re l-is o to Rs 3 

One laborer can prepare for sowing Soo running feet of 
this ridge /tr (item, and one man can sow 1,650 feet 


itcmatt tJ (natit; the l<'Ufukfr of Uoht of Otftrent Pimensions m 
Drj oil i Moist Soil that tin be dut; bj Out Cootie fir Dum 
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Statcinent ihon-tng the Number qf 2 rees of Different Dimensions ili/Ji 
and without Earth that can be dug out by One Coolie per Diem 



S/ iiencnl of Trinspori of Plants with and without E irth by B iskit 
Hand iarrmv, and /I heel barrow 
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Sill mcnt $! oiLini; the Sumber of PI tnts of Difcrciit ?/:« a Citr! 
utllhold and tht hunibir of Tines it e in go the Disturue of 
One Mile 





\ 


ijfooi » lirt jjfert I Rem 


It Iloyl eant 

I 000 6000 rour]uurnr>s 

,, I 

400 Ilf ^ 1^9 



// II 


S/ ihMiHt showing the \umbcr of Pltnts of Different Sizes that can 
be p! inte I by One M m per Diem with E irth 


On Bar La>o 

On Moist Saiiaba 

1 luU 1 

lifoot j 

1 ten j 

1 1 1 

1 foot 

lifuol 

2 fert 

Sj (iTt 

4 ') 1 


1 18 19 ^ 

fio 1 

1 

3* 

1 ‘1 


With the peg on prcMously irrigitecl land one man can 
phnt 130 transplants njtJioiit cirlli ferdton 
One laborer can prepare 700 cuttings per daj, and one 
man can plant in moist soil 400 of them in a daj 

One bhistl can avatcr between 500 and Coo transplants 
per daj if the water is on the spot 
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CHAPTER 11 
N \TUI \L Rciroduction 
Dcfinttwn of the term Natnial Reprodiicticii 
Nntunl reproduction includes ill reproduction hy iiiciiis 
of seed shed bj miture trees in the forest, or by meins of 
coppicing from the roots of cut trees or by a combination 
of both 

lustiviccs ihen Aatnral Reproduction IS ad isahle 
Trees which require much protection during their joutli, 
such as Cedrns Deodara, may be reproduced with advin 
tige m a naturil way The same course miy be adopted 
ttitli other trees m exposed positions, and if tlie cuttings 
irc executed by selection It niiy also be recommended 
on steep, stony and rocky slopes, further, where labor is 
scarce and on phccs where a g(^ young growth is alreadj 
standing 

lusiauces u/ien Ratiiral Rcprodiution is tmpessiUc 
Natural reproduction is impossible on extensive blanks 
or where the species of trees forming the mature forest art 
to be changed, or where the trees irc too old to bear seed 
or to coppice, or wlierc the condition of the ground or 
nature of its covering docs not admit of the germination 
of seed and the growing of small seedlings The soil nn> 
be too wet or too drj, too hard or too densely cohered with 
w ecds 


Maua^evtcut of Aaturall} Reproduce i Forests 
The nnnigement of naturally reproduced forests i-, 
du ided into two great classes The first is called iht ‘ High 
1 ortst Treatment, when the forest is reproduced by means 
of seed , the second is called the ‘ Coppice I orcst T re at 
ment, when the reproduction dtpeiuE on tlie coppicing of 
the sle>ek A cumbin ilion of both nielliodb tint is to sa) 

11 



54 XKhOlilLUI ThRE IN rifE PV^JAB 

when reproduction is achieved partly by seedlings, partly 
by coppice, is called * Coppice under Standard Trees ’ 

High Forest Treatment 

The first condition to ensure reproduction by means of 
naturally-shed seed is to allow the trees to grow up to 
maturity until they will yield productive seed A pre- 
paratory cutting to strengthen the trees, or to prepare the 
ground, should then be made, and when this has been 
accomplished, a second cutting must be made, in order to 
admit enough light and air into the forest to allow the seed 
on the ground to germinate After the young seedlings 
have sprung up one or more new cuttings may be made to 
encourage and strengthen the young growth by a further 
admission of light As soon as the youflg growth seems 
strong and dense enough to expand into a new forest, the 
rest of the old forest must be cut down 

Preparatory Cutting 

Tlie trees m a forest may be full grown but still benr no 
seed on account of their close growth , and if such a forest 
IS to be reproduced, a judicious thinning out, or preparatory 
cutting IS advisable, as it will promote the formation of 
seed 

The formation of roots in a dense forest is not sufficient- 
ly vigorous to afford the necessary support should the 
forest be severely thinned, and the trees suddenly depnved 
of their mutual support It is therefore always dangerous 
(and on exposed positions impossible) to begin at once 
wtli a cutting severe enough to allow the germination of 
seed Not only would the standing forest be endangered, 
but natural reproduction would be rendered impossible after 
the regularity of the old forest had been destroyed A 
preparatory cutting is reqmred here to strengthen the 
power of resistance of each indiwdual tree 

The soil in a dense forest is often covered wth a thick 
layer of leaves and mosses which sometimes prevent the 
small roots of the seedlings to penetrate the soil Here, 
again a preparatory cutting must precede the cutting 
necessar> to promote germination. The free admission of 
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air light and moisture •ftill accelerate the decomposition of 
the obstructing layer 

Further Use of Preperatar} Ouinig 

Trees of a less viluaWe species are often found inter 
mixed witli those ue wish to cultivate In such case*: 
many of the inferior trees arc removed by nieans of a 
preparatory cnlting and the more valuable ones arc left 
in tlic forest as parent trees 

If tilt, seed crop of a year fads, the cutting for germun 
tion of seeds must be omitted, but as \\e have stdl to 
supply the markets and depdts with timber tlic prtpara 
tory cuttings of the block which stands nevt for reproduc 
tion must yield the necessary material 

Rules for Preparatory Cuttiup 

The seventy of the preparatory cutting depends on 
various conditions For instance, if by means of the pre- 
paratory cutting uc wish to promote the formation of seed 
in backward trees, we must cut severely, less so if the trees 
hate already begun to bear fruit We must also hive 
recourse to a more severe cutting if ue purpose to decom 
pose a cover of leaves and moss« If we only want to 
loosen a sod which has deteriorated and hardened through 
the removal of leaves and humus {strettuuLuuf), a more 
lenient cxiUing wiU swJficc Under any circumstances the 
clearing should never be so severe as to cause tlie formation 
of a grass cover * 

The preparatory cutting should never extend over a 
greater area than may easily be put under natural repro 
duction, othcnvjsc it wdl lead to the deterioration of the 
sod 

In weak and very irregular forests a repeated lenient 
preparatory cutting may be advisable 

An Indispensable condition to the success of natural 
reproduction by seed is the careful protection of the leaves, 
moss and humus cover tn the forest, for "ome j'cars at least, 
before the natural reproduction begins and during the 
whole period of reproduction 
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General Rules for Cutting to promote Tiir 
Germin \tion of Seed 

I — Direction of Cuitiug 

(}) All cutting in a forest must begin on the sides pro 
tected against the prevailing storms We must, so to saj, 
cut the wind, and the most exposed portion must 

be taken in hand last of all This precaution is especiallj 
to be observed in coniferous forests, as the pines, ^Mth their 
tall trunks perennial leaves and shallow formation of roots 
are more exposed to the ravages of storms than deciduous 
trees The precaution is however, equally necessary as 
regards canal irrigated or inundated forests 

(b) A protective belt should be left (or even created 
before the cutting begins) on spots exposed to the hot 
parching winds in the phins, or to the frost> breezes and 
avalanches in the hills 

(c) The cutting must be executed in such a way as to 
facilitate the entire covering of the soil with seed, which 
can only be achie\ed by an equal distribution of the seed 
trees 

(d) The line of cutting must proceed m such a direction 
as not to endanger the seedlings which have already sprung 
up during the removal of timber In hill forests we must 
therefore not begin our cutting close to the riverside ns nil 
the timber of future cuttings would necessarily have to be 
transported through the joung growth of previous jears 

II — Amount of Cutting 

In a regular mature forest, the crowns of trees form n 
dome under which little or no v«^ctnlion is to be found 
When natural reproduction is contemplated here, we must 
cut over the entire area to be reproduced, enough trees to 
admit everywhere light and dew sufficient for the gtrmina 
tion of the seed and the fimt growing of the young plant 
Different species of trees and different soils and situations 
should also determine the amount of cutting 

(a) The joung seedlings of the generality of trees 
require more or less protection against sun uaiul cold and 
drought , tiic amount of cutting must therefore vary accord 
mg to their different requirements Some plants, like the 
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DtotlinnilTun ;\ill often wither away if siid(lciil> exposed 
to tilt inlluencc of tlie sun md drought others like Pw//s 
hugtfolta may spring up in a shady forest but disappear 
again during the first year of their lives 

(b) The cutting must be some%vhat lenient on sods 
which Iiave a tendency to be overgrown with grass or weeds, 
or winch arc inclined to dry up rapidly 

(c) In a rough chmatc, where frost is apt to endanger the 
joung growth the cutting must not be as severe as in 
m Ider regions Thus it is necessary to cut leniently on 
north and cast slopes and more severely on south slopes 
riiLrc IS another reason why a /arger amount of trees 
should be cut on a south slope a dense growth overhead 
prevents the dew and rainfall which is especially wanted 
on the warmer south side 

in —Manner 0/ CuUtng 

Sound trees with regular but small crowns should be 
left as seed trees Tlicy must be distributed as equally is 
possible over the entire area and should be selected with 
the greatest care and by a responsible olTcer, is the whole 
success of the naturil reproduction nny depend on this 
selection Trees whose very dense crowns overshidow the 
ground ought to be cut aswcUasvcr> large trees, which 
would destroy during the process of felling a larger amount 
of young growth thin trees of 1 smaller siie would In 
deciduous forests the selection should be made when the 
trees ir^ m leaf The lime of cutting must be regulated 
in such a manner tliat the whole forest is cleared of ttm!x.r 
befort. the seed fall TJie soil recently disturbed b} the 
cutting logging ind transport of timber will form an 
ndniinblc receptacle for the filling seed The removal of 
till, stock of ftllcd trees increases the susccptibilit> of the 
soil ind IS nlwa>'S to be recommended c\ccpt in positions 
imich cvposcd to storms as the roots of standing trtcs arc 
often inadvertently cut off with those of the old stock and 
the trees lose bj this means some of their power of resist 
incc Artificnl help such as scratching in of seed loosen 
in'’ the '•oil driving in of sheep rooting up of weeds here 
ind there are aluajs advisable ind often necesvirj 
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Cutting to stratgthen the Plants 
In tlic course of their growth and development, the 
young plants require an increased amount of light and de%v 
In opposition to this want, the crowns of trees m opened- 
out forests exhibit a tendency to close overhead , and if 
the axe is not made use of to succour the young growth, 
the seedlings would soon lose their dark green color, turn 
yellow, the buds would grow thin and small, and probably 
the plant would perish altogether 

The second cutting should never be delajed until the 
appearance of these symptoms If on account of one or 
more of the above named reasons the first cutting has to 
be executed in a lenient manner, it must be followed up by 
repeated and careful cuttings with a view to strengthen the 
young gro^vth and accustom it to an unprotected situation 
This method of reproduction may extend over twenty and 
more years One cutting to strengthen the plants is often 
sufficient, and the entire reproduction will be accomplished 
m about ten years Other trees can, under fa\orable con 
ditions, be thinned out at once so severely, that a further 
cutting before the clear cutting is unnecessary, or the forest 
may at once be cut clear in small narrow strips adjacent to 
the mature forest Natural reproduction of great, broad 
ckar cuttings cannot be expected 

Clear Cutting 

After a certain time the young growth is able to resist 
w ithout further protection the influence of sun, drought and 
forest, especially after the plants have grown above the Imc 
of dew Thickets noiv begin to close, and the blanks 
which may still be found on the area will be so over-grown 
with weeds and grasses that no further natural reproduc- 
tion can be expected This is the time when the last 
fUflTiTjiTf <3/ rfre parent forest most f&fl, fa aWan* the in?«’ 
forest perfectly free scope for its development 

Jlccessaty Precautions to he obsened during Cuttings for 
strengthening the Plants, and during Clear Cuttings 
The young growth which has sprung up after the first 
cuttings ought to be protected against destruction during 
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subsequent cuttings For this purpose the bnnehes of 
the trees about to be felled must be previously cut, and 
the time for felling carefully selected The best time is 
when the entire ground and the plants themseUes are 
covered with snow, and the temperature is mild Very 
cold days especially if little snow lies on the ground are 
to be avoided, as the plants arc brittle and suffer with 
each touch The early spring, too, when the plants are 
beginning to shoot must be avoided 

All material must be brought as quickly and as care 
fully as possible on the nearest road, ride or slide, delay 
only increases the unavoidable destruction 

Treatment of the Area after Clear Cutting 
All blanks have to be filled up with transplants to se- 
cure a complete forest, and not a spot should be omitted 
on which a plant can grow The more valuable species 
of trees have at once to be protected and fostered and 
seedlings of minor value must be pulled out, especially if 
they impede or endanger the growth of the superior 
species 

Conclusion 

During the whole period of reproduction, from the time ^ 
tlic first seedling sprouts, till a complete thicket has 
formed, the forest must be closed against cattle grazing, 
cutting of grass and collection of all other minor pro- 
duce In fact, an absolute exclusion of every disturbing 
influence must be strictly maintained 

Treatmnit of lucomj-lcle and Irrcgnlar Forests 
We have discussed in former paragraphs the treatment 
of regular high forests under reproduction In irregular 
forests wc find on the same area trees of all ages and sizes 
interspersed with blanks Most of our Punjab lull forests 
esAvX aVi'A TSfAxa. at sOwAw a,w;Vi a itneXt, ov e Vnrv e ao 
manage itwitliaview to future reproduction, Jong before 
the lime for such reproduction has actually arrived 
Tile preparatory treatment consists — 

I In fostenng the supenor species of trees especially 
those of tlic age required for reproductioa 
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2 Patches of )oungcr trees of the fostered species 

should be forced to maturity bj means of sc\erL 
thinnings 

3 A closing o\crhcad should be attempted, and uhen 

this cannot be done uith the means at our 
command, the ground must be preserved from 
detenoration bj artificial cultivation, even of mfe 
nor trees. 

4 An irregular forest should be closed against cattle 

at the time when the first preparatory step is 
taken and the prohibition must not cease until 
the whole reproduction is a /ait accompli 

5 Humus and leaves should never be removed till 

the whole forest forms a thicket of a more uni 
form age. 

6 Preparatorj cuttings have to be e\ecuted with spe 

ctal care and the recultivation of all considenble 
blanks must be taken m hand at the same time , 
weeds have to be removed on places where there 
IS sufficient light to admit of natural reproduc 
tion, and the soil must be prepared with hoe and 
rake for the ready reception of the seed 
In fact, nature has to be assisted in cverj possible wij 

Cuttugfor Germination of Seed 
On plots of mature trees, or where mature trees pre 
vail, a separate cutting for the germination of seed should 
be executed This cutting however must not be as severe 
as m a regular forest, for these groups standing sepintelj, 
admit side light in proportion to their dimensions, each 
group m an irregular forest requires the same precaution 
against storms, drj or cold winds and sun as already men 
tioned for the protection of regular forests 
As a lul^ the stronger trees in i grou^ should be cut 
down m preference to tlie smaller-crowmed trees, as the 
removal of a few of them admits a greater amount of 
light and air than the removal of double the number of 
small ones would The smaller trees left standing will in 
crease more jnpidlj in bulk tlian the large timber if left on 
the ground \ 
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More vij^orous cfTorts must now be made to ensure a 
total covering of the ground , hoe and ral c must be in 
constant requisition, and wherever the natural reproduction 
does not come up sowing and planting have to replace it 
Our sole mm must be to Cover the sod and to prevent 
further deterioration No young trees, even if undersized 
or stunted should be removed if we are not certain to be 
able to replace them immediately by young growth 

A? strens^hen the Growth 

The same rules which apply to a regular forest under 
that heading arc applicable here to every isolated plot of 
trees We must now have recourse to planting and souing 
of quid growing albeit less valuable trees 

Qcir Out trig 

As soon as a thicJ ct lias formed though it may not be of 
an equal height or age the parent trees have to be cut, and 
every blank must be filled up 
7t IS decidedly ivrong to sacrifice a ccrlatn reproOuetton 
for the sole purpose of attaining a greater cqualitv of age 
m the newly created forest, as it is perfectly easy to pro 
cure tlic desired re ulanty m the second rotation 

Mi\rD Foi LSTii UNDLK IIicii Torcsi Tl CArMLWr 
Nature undisturbed by human inlcrfcrcncc created al 
most invariably mivcd forests Exceptions are only found 
in the far North, or on considerable elevations uherc the 
j rcat variety of vegetation ceases or where the pcculiari 
ties of the soil allow the thinning of particular species only 
We must not fail to profit by natures own tcachin’’, 
and though forests of one species have many' advocates the 
aiivanta 'cs of mixed forests arc undeniable 

(l ) Mixed forests arc safer from de’Struction by insects. 
(•*) The formation of the roots of dilTcrent trees vane? 
and a mixed forest has therefore a greater power of resist 
ance against storms. 

(3 ) The reproduction of mixed forests is, as a rule much 
easier, for when one 5pex:ie» of trex. fails the other is sure 
to sj ring up and such trees an retjuire prytcctiou dunng 
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the earlier stage of their lives find it in the young growth of 
other species growing up with them 

(4.) As the soil IS apt to deteriorate under trees with 
thin foliage, an intermixture is always attended \\ ith happy 
results The soil is not only protected and better adapted 
for re-cultivation, but the growth of the individual tree is 
much more considerable 

(5 ) In many cases fires are prevented by intermixture, or, 
if they break out, they are much more easily extinguished 

(6 ) The out turn of material is very often greater, as well 
as more varied 

Mixed trees, in order to grow up together with advan 
tage m one forest, must — 

r Flourish in the same climate and on the same soil 

3 Grow to maturity at the same period 

3 Require a similar treatment 

4 And, if possible, grow roots of different formation 

Rules cf Treatment 

The general rules for the treatment of mixed forests are 
the same as those for regular pure forests except that the 
trees of the more valuable species be fostered m preference 
to others 

Standard Tiees 

A certain number of old trees per acre may be left stand 
ing on the ground when the rest of the parent forest is cut 
These trees are allowed to grow up with the next rotation, 
and are called standard trees The climate and soil must 
suit the trees intended for preservation , the position must 
be protected against storms, and the trees must be sound, 
and ought not to have large crowns Trees with thin 
foliage, such as Pinus longtfolia, are particularlj adapted 
for standard trees, and species that do not suffer much 
from shade over head, such as Deodar, are best grown 
under standard trees 

Cutting by Selection 
\pcscription of Cutting by Selection 

Cutting byVerection is the oldest and most natural way 
of utilizing a The method, if it may be called so. 
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consists in cutting those trees winch are required for the 
nonce As long as the forest has only to supply the wants 
of a small forest population, the disadvantages of such 
treatment are little felt, or do not c'Cist , but when markets 
have to be supplied and dep6ts to be stocked, the con 
sequences begin soon to exhibit themselves The strongest 
timber generally of the most valuable kind, is cut down, 
tlie leproduction is left to accident, and the care of the 
Forester consists solely in getting the wood as cheaply a", 
possible to the marl et, and selling it at the greatest profit 
Such was, within the last few years, the treatment most of 
our Punjab forests were subjected to, and, I believe, arc 
still subjected to in some places, and we observe incom 
plete, irregular, devastated forests with only partial repro 
duction Such forests belong, according to our definition, 
to the high forest class They are reproduced by means of 
naturally shed seed , but the trees of different ages arc 
mixed up on the same areas and blanks overgrown with 
weeds abound 

The Disadvnnta^s of Cuttws hy Selection 
The reproduction being left to nature, a failure in the 
seed crops causes often blanks. Places where trees have 
been cut get overgrown with grasses and weeds, and the 
seed of subsequent years, though abundantly shed, falls 
amongst weeds and thorns and does not germinate The 
joung plants may be in the middle of a great blank, and 
liave no protection whatever, or they ma> be smothered by 
the old trees The cutting and transport of old trees 
destro>s unavoidably great numbers of >oung seedlings, 
besides damaging small trees. The roads and slides must 
be more numerous than in a regular forest, whereby much 
space IS lost Cattle, which endanger a regular forest only 
during the time of reproduction, perpetrate the utmost 
mischief in a forest cut by selection and must be kept out 
altogether, or lhc> will destroy much of the >oung growth 
bupcraasion of utilization as well as of artificial cultnaition, 
IS m such forests much more difiicult and it is impossible 
to ascertain accuratclj the jicid of a forest under thi 
treatment 
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In some cases an uninterrupted protection of the soil is 
required to prevent landslips, or a forest cannot be cut, as 
it protects fields and forests below against avalanches or 
serves as a belt against frequent storms Under such con 
ditions alone must we adhere to the method of cutting by 
selection Forests requiring such a treatment are generally 
of small extent , the reproduction is licre the first question 
and little or no heed is taken of the out-turn 

We begin by felling trees m the middle of the forest 
and do not proceed with the utilization before the repro 
duction IS secured by natural or artificial means The 
branches of adjacent trees are often cut long before the 
trees are felled, to give light and air to young growth 
and all possible precautions are taken to prevent damage 
while the trees are being felled 

Necessity of Regularity in, and Changing of, Cutting by 
Selection 

Wlien (as is the case m this country) great forests are 
still subjected to the treatment of cutting by selection, it 
must be executed with a view to establish a uniform and 
simultaneous reproduction The first step m this direction 
IS to divide the area of the fbrest into working compart 
ments in accordance with the average age of the prevailing 
class of trees The compartments which contain the oldest 
and strongest trees are utilized first, and the others are only 
cleared of decaying timber and diseased trees The annual 
utilization should be restricted to the smallest area possible 
and should be concentrated to one portion of the forest 

All rules enumerated under " Regular and Irregular High 
Forest Treatment’ should be most carefully observed 
Groups of mature trees on good soil ought to be thinned 
when a seed year is indicated, so as to allow tlie germina- 
tiorr of seed , young growth is to be fostered, and old trees 
must be removed where they oppress it and thickets 
thinned Preparatory cuttings, cuttings for the germination 
of seeds, cuttings to strengthen the young growth, clear cut 
tings and thinnings, arc therefore executed on the same 
area with a view to equalize tlie character of the forest 
The other rules as regards protection against storms, care 
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m fclltng nnd removal of nntemi, arc the same as men 
tioiKcl above under ‘ High Forest Treatment ’ 

No grazing must be allowed till the forest has gone 
tliiough the entire process of reproduction and all blanks 
j>hould be filled up with artificial cultivation In spite of 
dl tlicse efforts, even if every compartment be treated m 
the above described manner, we cannot expect at once a 
regular forest thougli an improvement in the entire aspect 
must soon he apparent The result will be a close forest 
composed, no doubt, of trees of various ages, but uhicli 
ncvLithclcss may be reproduced in the form of a regular 
and complete high forest All our lull forests sliould be 
treated according to this plan 

Copiicn ForLSTs 
Defimtiou 

Most leaf bearing and a feu coniferous trees Iiave the 
power to coppice, after cutting from the roots or stock, and 
on this capacity the coppice treatment is based The 
power of reproduction va-ics in the different deciduous 
species, and also witli the age of the tree In a >oung or 
growing tree It is developed most pow erfully, and is lost 
again in old age Some spfccics of trees reproduce only 
from the stock left above ground , others reproduce from 
the roots as well The latter will nearly alwa>s re coppict. 
throughout the entire period of their existence, whereas 
the former coppice only for a certain time 

Sun light and heat arc absolutely ncccssarj for repro 
duction In spring, as soon as the sap m the roots begins 
to move, It must ncccssanlj ooze out of the cut, but under 
the inllucncc of sun and heat it will soon dry up and form 
a crust in the upper |>ortions of the cut stem The still 
moving sap charged with the material for the fonn ition 
of wood searches for an outlet, and forms buds and 
f ranci'ics on the sides of tfic stock Tills is the reason 
wh> m an open position the power of coppicing is more 
strongly dc\ eloped than under sliadc, and also more strong 
\y in a hot dr> country than m a mild, moist climate 
Rich soil will increase the power of coppicing , poor sod 
on the contrary rexluccs it until it disappears entire!) 
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Trees best adapted for the coppice treatment are those 
which possess the power of reproducing from the stock 
and the roots The time of cutting exercises much influ- 
ence on the reproduction, but this fact has, up to the 
present, been quietly ignored in this country The best 
time is during the early spring, just before the leaves begin 
to sprout, and when the sap is moving 

The length of rotation depends on the species of trees , 
but if it be unduly prolonged, it is alwaj s to be apprehend- 
ed that the trees will lose the power of coppicing Ex 
penence has proved that coppice forests, though the returns 
are quicker, yield never the same amount of wood on the 
same area and during the same period as a high forest 

Rules for Coppice Forests 

(1 ) The forest must be divided into compartments, en- 
suring an easy and harmless removal of the cut wood 
The protection against winds must also be kept m view 

(2 ) The trees should be felled close to the roots, and 
the cut must have a slanting direction, so that no water 
can collect on its surface Neither the wood nor the bark 
of the stock must be split or torn, and it is therefore 
necessary to use the very best and sharpest instruments 
If the stocks are very old, and have often coppiced, the 
bark becomes hard and impenetrable In such case some 
of the new «ood must be left standing 

(3 ) The felling should be executed in early spnng, and 
the wood removed at once into the lines of export 

(4 ) All areas under reproduction must be closed against 
grazing, and all blanks filled up by artificial cultivation 

Ztz) phus uitmmalarta and other small shrubs should not 
be destroyed or cut till the better species of wood have 
reproduced themselves 

Coppice under Standard 
Description 

The name itself explains that this is a combination of 
high forestland coppice forest treatment The standard 
trees are grown from seed, the low forest under them is 
coppiced from the roots, and the reproduction depends 
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partly on seed and partly on coppicing I will endeavour to 
explain wliat ^\e understand under a complete “Coppice 
under Standard Treatment” by showing how suclt a forest 
IS produced 

The forest is cut down to the roots when the trees retain 
still their coppicing power A number of trees judiciously 
dispersed over the area are alimved to remain standing 
These trees increase during the next rotation of coppice, 
when some of them are utilized and new slioots are allowed 
to grow up in their stead At the end of the third coppice 
rotation a crop of coppice wood and standard trees of 
three different ages will be found on the ground, the oldest 
trees being three times the age of the coppice rotation 

General Condition 

This treatment requires a good, active, deep and moist 
soil or the standard trees will not attain perfection, and 
the soil will deteriorate 

PuifoscoJ tins Treatment 

We adopt this treatment for the purpose of obtaining a 
quick return of firewood bark for tanning &.c, and to 
grow simultaneously timber trees on the same area As 
said above, the trees, after they have been cut down for a 
considerable time, lose tlicir power of coppicing When 
this happens the seed shed by the standard trees ensures 
a natural reproduction, whicli wc could not obtain vn a 
clear coppice forest 

Injliiciuc of Standaid Trees on Coppice 

The beneficial influence of the standard trees on the 
coppice lasts a short time only , some species of trees 
derive no benefit whatsoeicr from them As soon as the 
>oung trees can dispense with protection, it becomes ob- 
noxious to them Only those coppices, however, which 
grow right under tlic crown of the standard trees are mate- 
rially affected, as the deprivation of dew and nun checks 
tlicir growth The shade thrown on the joung plants m 
an opened out forest is not so hurtful to them as wc 
iinagiiic, as it changes continu3lI> with the position of tlie 
sun 
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The soil under stindard trees will be found dryer thin 
amongst the surrounding coppice, and the plants below 
them are therefore more or less deprived of one of their 
principal nutriments which tends to retard their growth 
This IS of less consequence in irrigated or inundated 
forests than in those depending solely on natural rainfili 
IS shade alone is only then hurtful when it is dense and 
continuous A moderate shade prevents evaporation, and 
IS rather beneficial than otherwise 

From the foregoing it may be concluded that standard 
trees with short stems and a strong formation of branches 
ire more hurtful to the growth of coppices than trees witli 
thin crowns and high stems 

The following is a list of some species of trees, chosen 
with a view to tlicir relative value as standard trees I 
he^in with the names of trees capable of affording a slight 
and beneficial protection ind end with those winch, by 
reason of their dense crowns impede the descent of dew 
ind ram — 


Piuus toustfoha 
Acacia arabica 
A In Its 

Tnntarix ortentaUs 
Acicut sttpulita 
Acicta spcctosa 
Acacia Iccta 


Acacia inodcsta 
Acacia Icucophlca 
Dalbcr^n sifstt 
Abies sNut/iiiitia 
Ccdrits deodars 
Qiicrcus 5p 
Ccdrcla tuna 


The last named trees having a thick foliage, suffer less 
from protection overhead during tlicir infancy than trees 
with thin foliage 

These arc the disadvantages connected with the treat 
ment under discussion We must now weigh its advan 
tages The steel s as they lose their power of coppicing 
are replaced by plants raised from naturally shed seed 
The coppice by covering the ground protects it from dr> 
mg up, and further improves it by the shedding of its 
lea\cs, thus benefiting the standard trees which again 
shade the soil after the cutting of the coppice The stand 
ard trees rarely obtain tlic same height as if they had 
been in a high forest, but as they enjoy an un 

limitedamountof light and air, thc> produce ncarlj always 
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1 iargt-v amount of wood, aiui fttquetUJy of ^ superior 
tjuaiify A forest under this Uuitment requites less assist- 
ance by means of artificial coUivation tiun under clear 
coppice treatment The coppice under standard treat 
incnt facditates also the fostering of the supertor species 
of trees and can easily be changed into i«gK forest 
Ucuitmcnt 


St^ecl/nn ej Standard Trees 

The most valuable species of wood arc selected or raised 
for standard trees In the plains I should ahtays prefer 
AeaCia Arahca and Dalbergia stssu in the hdls, Ptnus 
hngtfoha and Kular On places where deodar, oaks ival 
nut trees, and the other high hill pines grow, I would leave 
the coppice forest treatment quite out of the question 
in such localities this manner of reproduction is, as a rule?, 
unnecessary and there is no market whatever for the small 
produce except perhaps within the immediate vicinity of 
hiU sanitaria 


Length of Rotation 

The length of rotation for the coppico is subjected to tin. 
same rules mentioned under simple coppice treatment, 
that for the standard trees depends on lUe sisc of the ma 
terni ne wish to produce In the phins of this province 
the usual periods for coppice cutting vary frorn ten to 
fifteen years, and tJiree or four of such periods will sufiicc 
to produce a strong timber tree of either Ktkar or Sissv 
in tile ion cf hiUs the time of rotation must bo longer 
tmd 1 standird tree rcquirus at least four 

or flic rotilions of twenty ycarscach to attain the size of 
.1 good timber tree 

Numbtr of Sfvtdard Trees /«'»* Aere 
U IS impossible to fix a theory for this thoroughly prac 
\ical question, wludi depends imtirQly on the fcriiluv of the 
voil the nmount of moisture, in the ground the formation 
of the sptcits in gtncnl, as well as that of induiduil trees 
A gcm-rnl rule, howmer, diould be followed At the end 
of a copfifct. rotitioii, not more Utan one third oC the arci 
^}Kn^Ul be umkr tin. immediate cmer of lUe crowns 
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standard trees The standard trees of tlie more recent 
periods must exceed the old ones in nuinbers 
I give here in example for i acre before ind after 
cutting — 



Rf Ics for ReproducUou 

The standard trees to be felled are cut siniultaneouslj 
with the coppice and at the time of the >ear mentioned 
under coppice treatment The cutting and removing of ill 
material must be executed as rapidl} is possible, and the 
irea must be clear when the leaves sprout The selection 
of standard trees for the hst period is the most difficult 
tisk connected with this treatment, and i mistike once 
made is irreparable It is therefore advisable to select and 
mark twice or three times the number of standard trees 
required, and to make a second selection from tliese trees 
after the cutting has been completed Trees grown from 
seed should be selected m preference, ind if they are not 
to be had coppice of j oung stocks may be chosen The 
strongest trees should imambly be selected but an equal 
distribution over the area must alvvaj's remain the fir-^t 
consideration 

Standard trees with \er> laigc and low branches maj be 
pruned with advantage If it is found that the natural re 
production b> seed is not sufficient tosuppl> standard trees 
for the next rotation the speaes cliosen for standard trees 
inuat Ik. artihcull) cultivated b} means of transplants 
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CHAPTER m 

Tkeatmcnt of Forests and Single Trees 
DcJiuiUon 

We promote and gmde the gro^vth of forests and single 
trees by means of "stopping, thinning and pruning" This 
js caiied "Treatment of Forests " 

Promotton of the Groxvth of Young Forests by esiabUsfung 
a Close Grotvth, ofhenuse called " Stopping ' 

I mentioned m the preceding chapter that a reproduced 
forest must be made to close overhead as npidly as pos- 
sible, tite branches must touch each other, and the soli 
underneath must be »n perpetual shade If the young 
forest does not close within a short time, needs spring up, 
the soil loses Its nourishing poner, and if it has been on- 
ginaUy of an inferior quality, the young forest wiU waste 
away (see Tera Plantation) If this has occurred, the cul- 
tivation of corn, potatoes, or cotton between the sickening 
trees wiU have a beneficial effect on them, provided the soil 
be clear and not overgrown with weeds A small quantity 
of earth is heaped round the stock of the ailmg trees and 
if they be of a deciduous nature, and have stopped grovung, 
the> must be cut off close above the ground The new 
shoot from the roots will, for the greater part, prove more 
vigorous than the already diseased plant Scissors should 
be used for cutting down small plants, as the roots, arc 
likely to be torn or loosened If a knife, and especially a 
blunt one. Is used TJic cultivation of crops between thc 
young tjrowth is onl> practicable m forusU of a regubr 
character, planted jn lines or squares. 

Should thi. soil in a joung forest get covered with weeds, 
they must be spvedil> tMcrnimatcd to prevent its deten 
oration The following is the most effectual and the 
cheapest way to get nd of them The upper la^cr of 
soil is pared of at a distance of 2 to 4 feet from thi. 
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plants and turned over on top of the weed cover m the 
immediate vicinity of the sickening seedlings so that the 
weed covered side of the sod rests on the weeds close to 
the stem The covered and the covering weed will decom 
pose and form a humus close to the roots of the ailing 
plant In this manner we not only neutralize the per 
nicious effects of the weeds but utilize them for the 
nourishment of the seedlings Plantations grown in a re 
gular form are again the only forests m which we are able 
to execute this plan on a large scale When such danger 
ous weeds as Saccluirnm and Salsola have taken possession 
of a soil intended for a forest the quickest and easiest 
remedy m my opinion is to dig up all the weeds with 
the roots burn them on the ground and recultivate 
wherever we find blanks or weedy plants 

A deteriorating soil may be improved and a weak young 
growth saved by closing a forest quickly by means of in 
tcrplanting and mtersowing hardier and quicker growing 
species of trees 

Plants specially adapted for the soil under treatment 
<«hould be selected If wc ha\e the slightest reason to 
apprehend that the forest will not grow close enough we 
must have recourse to an early intermixture of quick 
growing trees as they will soon protect the soil against the 
influence of the sun 

Bettefia :/ Effect of Undcrgrmvth on Old Forests 

We often find especially m this country forests of old 
trees of such irregular growth and so far dispersed as to be 
unable to protect the soil against the influence of the ch 
mate and sun The natural result is a gradual detenora 
tion of the soil which renders reproduction or cultivation 
more difficult An immediate clear cutting and recultiva 
tion of the most valuable species of tree would seem to be 
indicated here but there arc many reasons against such a 
course If the trees forming the forest are not mature and 
in the yea« of their best groivth it would certainly be 
unwise to cut them the irregular forest may be only in 
patches or wq maj have such nn amount of irregular old 
forests that it would be impossible to utilize and reproduce 
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them all at once This hst named drawbacl prevails in 
our province and an attempt to reproduce our irregular 
old forests at once would lead to the greatest fluctuation 
in the timber market (which is ahvays a sign of mis 
imnagcment somewhere) If on account of one of the 
above named reasons we have to preserve an irregular 
forest all exposed portions of the soil should be covered as 
quid ly as possible Of course the more valuable trees 
should be planted or sown in preference but only when 
there is a certain prospect of success , if not we must be 
satisfied with inferior trees — even bushes arc preferable to 
a grass blanl A rapid improvement in the soil will soon 
be apparent , the humus which had already disappeared 
will re form the old trees will grow with renewed vigor 
and the future reproduction will be comparatively easy 

Protection of Single Trees against the Drying up ef 
the Soil 

Young trees standing alone along road sides and canals 
suffer even more than young forests or compact plantations 
from the drying up and consequent deterioration of the 
soil The trees standing alone arc dcpn\ cd of their mutual 
protection and the excessive dryness of the soil is apt to 
kill them if they have been recently planted before their 
roots have taken firm hold of the soil and are still unable 
to extract the smallest amount of moisture 

There arc three courses open to us to prevent the drying 
up of the soil — by watenng by covering the ground or by 
diisturbing its surface In dry districts (3rd class districts) 
111 L MulHn Montgomcrj the south of the Lahore District 
Sirsa Jlnng Hissar and Jlohtak trees of the more vailu 
able descriptions cannot be grown without at least two 
jears watering In other districts (and class districts) 
walJj about 20 inches nf xainial] one ^ears walcwn^will In- 
found suflicicnt and coveringthe soil round the stems will 
accelerate their growth m the following >car Next come 
the districts (1st class districts) with 23 inclics and upwards 
of rainfall including all hill districts and those I>ing at 
the foot of the Himalayas In dr> seasons an occasional 
w itcniij nnj bt required in thcs«. districts butco\crin if 
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the soil "ind disturbing its surface wili be found sufficient 
under ordinary circumstances 

When canal water and the necessary fall art obtainable, 
we have only to run a dram along the foot of the trees 
riots near wells may also be watered by means of a 
Persian wheel and small nallahs , but m avenues, and 
wliere the trees are othenvise dispersed, the only way is to 
have them watered by bhistis or pakhdls The frequency 
and amount of such watering depends on the permeability 
of the soil and the degree of heat, but a good watering 
twice a week will be found sufficient even during the most 
intense heat The evening is the best time for watering 
If possible, the covering of the ground should always be 
combined with the watenng The evaporation will be less 
rapid and a weekly watering mil then be quite sufficient 

The covering of the ground round isolated trees is of the 
greatest importance, and even the growth of well estab- 
lished and strong trees can be accelerated by this means 
On light and sandy soil this method is of the utmost utility, 
but may be tound useful on soils of every description 
Dry leaves and grasses or weeds are deposited all round 
the treesabout3 inches deep, and fixed with small branches 
of hlalla <Zt2)phus nummaland) or Jhau {Tninanx Gallica), 
or Kothi ijndtgofcrct heterantlui), or any other small bush 
procurable This cover not only impedes the evaporation 
and prevents the drying up of the soil, but also checks the 
growth of dangerous weeds, and by its decomposition 
y iclds material for the nutrition of the tree It is advisable 
to open out these covers for some time during the winter 
months to prevent mice and rats taking up their abode in 
them, and to expose the insects and larva:, which arc 
always found in them, to the cold and frost, and thus kill 
them 

The third method consists in turning up the surface soil 
round the tree with a shovel or hoe, and then crumple it 
up This has to be done about 2 inches deep These 2 
Indies of loose soil will of course dry up almost immediately, 
but the connection between the dry pulverized earth and 
the lower soil is interrupted, and serves as a protection 
against the direct inllucnce of the sun This proceeding, 
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lio;\ever, is not without its disadvantages Dust storms 
often cany away tlie loose soil, and the operation Ins to be 
repeated after each shower of ram, which re establishes the 
former connection of the soil On very binding and hard 
soil, especially if combined with cover, it yields the most 
excellent results 

Piotcclion agni/tst tlte Rays of the Sun 
Young trees grown m a nursery under the shade of ma- 
ture trees, or even under a tliatched roof, are necessarily 
affected by the unchecked rays of the sun when trans 
planted into an open position The soft bark of their 
stems hardens suddenly, loses its elasticity, and stops the 
growth of the trees by impeding the circulation of the sap 
This IS called "hide bound ” To prevent this we must di- 
mmish the evaporation through the bark of the stem till 
the tree has got firm hold of the soil and becomes accus- 
tomed to tile different conditions of existence TJie usual 
way IS to wrap straw round the trunk, but insects almost 
maanably take up tlieir quarters m this covering, and de- 
stroy the bark wc try to protect It is a sufficient protec- 
tion to apply a layer of lime and clay soil to the stem 
The mixture should consist of three parts of lime and one 
part of clay It will be found cohesive enough to resist 
the action of the nin Eucalyptus and all such trees as 
arc decidedly affected by the sun and dry heat, sliouUl 
ln%c this mixture applied to their stems immediately aficr 
being planted 

Pi election against Acculcuts 

Trees along roads and canals arc naturally subjected to 
frequent accidents , their branches arc eaten off by cattle, 
or thtir bark is loosened from the stem The protection 
against vuschicf, such as teanng of branches for fodder. 

cwwwot be disewsscd iw but v.vU be treat 

cd in another pamphlet — “Protective Administration of 
rorcsts" At present wc have only to do with the protec- 
tion against botui fide accidents The orthodox Indian 
mud wall circle^, ;/ pro idtJ tttth atr and dratna^ holes, 
answer the purpose exceedingly well , and if a few hands 
ful of dry leave-* and grass are thrown into the enclosure. 



yO ARBORlCULlUIiE IX 7 HL PUNJAB 

they wiU keep the moisture for i long time, and a good 
soil will form near the roots of the trees They must be 
made large enough to prevent cattle reaching any portion 
of the j oung tree Their appearance is certainly not very 
elegant, but they can be replaced on station roads and 
“ malls" by a sort of crate made of bamboo or any other 
\%ood The best protection for trees on station roads are 
continuous fences and hedges The former may consist of 
either simple posts and rails, or wire fencings, or stone 
walls If the fences are made of wood, a green thorn 
hedge, which will look well and save the renewal of the 
wooden railings, should be cultivated Hedges should al- 
ways be planted^ and the ordinary precautions already men 
tioncd m the chapter of artificial cultivation must be ob- 
served Trees or shrubs provided with thorns should 
always be chosen for protective hedges m preference to 
others, and wc could not find better material than Jand, 
Reru, and Phuldi for the Tunjdb plains The best and 
safest method is to raise the hedge on a ditch, drawn from 
2 to 3 feet deep, with very gradually sloping banks The 
j oung plants are put in m four parallel lines at a distance 
of 8 to 12 inches In the second year the branches must 
be interwoven and the top shoots cut off, and m the third 
year the hedge will be impenetrable Cactus Indtca, Aht. 
perfoliata, Aga^-e Americana, &c,will make good protec- 
ts c hedges 

Tkumtng 

One square foot of ground is enough for a young plant, 
whereas 200 square feet arc hardly sufficient for a mature 
tree , thus upwards of 40,000 trees have to perish before a 
completely stocked acre of young growth has reached 
maturity An incessant struggle for light and air is there 
fore the inevitable consequence of the progressing growth 
TJie plants are so dense that they cannot throw out side 
branches, and their whole vigour is expended mthe increase 
of height The stronger plants naturally grow quickest, 
and as soon as they have outstnppcd their less robust 
neighbours, thev extend m breadth over the^hcads of the 
smaller trees. The ncwl> formed side branches soon cn 
counter those of other vigorous trees and form a cover 
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above the heads of the more backward grotvth which con 
sequently dies from want of light and moisture ^nd de 
composes But the stru^le is again renewed as the space 
becomes too limited for all the trees which now occupy the 
ground and does not cease until they attain their fuH 
growth The lower branches of the predominant trees die 
off when their new forming higher crowns close overhead 
md withdraw the influence of li^it and moisture This 
process of extermination proceeds m a young forest rapidly 
and excites a vigorous growth m height but after a certain 
age when the trees have increased in bulk, and strengtli 
they are not so quickly stifled A forest left altogether to 
Its own resources expends much of its vigour in this per 
pttual struggle We therefore must thm out 

DefuitUoii of ihc term Thttinni^ 

Th nnmg consists in cutting out all suppressed trees or 
such tveak ones which would soon be suppressed if left on 
the ground We thin with a view to accelerate the growth 
of the trees left standing 

General Rules 

The seedlings grow often so close together {especially m 
irtificitl sowings) that the evil effects thereof exhibit them 
selves m the earliest stages of the growth which slackens 
perceptibly To obvntc this mischief the superfluous 
plants should gradually be removed that is to say as soon 
as the seedlings begin to impede each other It is decided 
ly vvTong to wait till they show signs of tU henlth as many 
plants arc quite unable to outgrow the damages sustained 
m their youth The plants to be thinned may be dug out 
for transplants or be cut down to the ground with the 
knife Of scissors They should be cut in the beginning of 
tfw. summer Cilc drs< spring growth is over ff this 
IS neglected and they arc cut too early , the more vigorous 
copp CCS will renew the stru^le with the trees left on the 
ground. The operation should proceed as gradually as pos 
sible and aUvayswilh the necessary precaution not to allow 
weeds to take possession of the ^^oi) Attifctal sowings on 
irri j,3t<.d land frequently require thinnings m the second y car 

L 



78 ARBORICULTURE IN THE PUNJAB 

On sailaba land they need not be undertaken before the 
third or fourth year Natural reproduction requires but 
rarely such early thinnings, and artificial planting never 
The second thinning ive may be called to execute consists 
in the removal of inferior trees and coppice growth with a 
view of fostering seedlings of a supenor description As 
a rule, we must thin in such a manner as to give the better 
species of trees the necessary amount of air and light 
without interrupting the cover overhead An inferior tree, 
or one grown from coppice, even should it top a tree of a 
supenor species, should be cut down, provided the latter 
has vigour enough to recover, and the removal does not 
cause a blank in the forest This kind of thinning must 
also be done carefully and gradually, for the worst tree is 
better than a blank, and we can only gam our purpose (to 
foster one species m preference to another) by repeated 
and continuous cuttings A quicker covering of the soil 
may be counted upon if the trees to be cut down possess 
the power of coppicing, m which case we may thin more 
vigorously Spring is again the right time for this cutting 
The remaining trees, having obtained an increased amount 
of light and air, will rapidly spread during the same season, 
whereas the coppice from the stocks will be less vigorous 
than if the trees had been cut in winter The young forest 
has by this time grown into a thicket, and the struggle for 
existence begins in real earnest We must now thin with a 
Mew to accelerate the growth of the forest The first and 
principal rule here is not to disturb the connection of the 
crowns overhead, and we must tlierefore only remove sup 
pressed and badly growing trees However severe the 
thinnings may have been, the longest branches of the 
neighbouring trees ought still to touch each other with their 
tops , and if the thinning has been lenient, they may be 
allowed to remain interlaced some 2 feet 
Severe thinnings are admissible — 

1 On good soil, in a mild and moist climate, on north 

and west positions 

2 When the ravages of snow or wind are to be appre 

Jiended (an early thinning with a view to strengthen 
the formation of branches and roots is required 
here) 
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3 For trees requiring an open position (Ptnus longi- 
folia) 

4. During the earlier stage of the forest, as long as the 
trees grow vigorously in height 

5 Where fuel is the only kind of wood we purpose to 
grow 

Lenient thinnings are advisable — 

1 On bad, poor soil, where everything depends on an 

efficient cover of the ground, in a rough climate 
and a south position 

2 In a dry climate 

3 For shade-loving trees (Cedrut dcodara) 

4 When the trees have nearly attained the normal 

height 

5 On exposed places in the forests near the open 

country 

6 When we propose growing high timber 

7 In incomplete and irregular forests near blanks or 

in plots of trees 

8 If the first thinning has been made so late that the 

trees have had time to grow lanky 
A too sudden and severe thinning exposes the trees to all 
the inclemencies of the climate Browne, in his “Forester, ’ 
reckons it equal to the removal of a few degrees north, 
and there is no doubt that an injudicious thinning can rum 
irretrievably a forest grown on 1 poor soil The sudden 
exposure causes the bark to lose its clasticitj, the circula 
tion of the sap is impeded, and the tree becomes "hide- 
bound” Omitting the thinning altogether is still more 
hurtful, especially as regards hiU forests Tlic trees grow 
up lanky, and when thinned htc in life are easily knocked 
over by snow or wind When once the trees m a pine 
forest hive been allowed to grow up into weedy, thin poles, 
v/a sc.cfts'icv 'A Ow5. ciC C'W.y/ie.’nA'/OTA 

when wc thin a forest is the equal distribution of the re- 
maining trees over the entire area In a joung forest we 
can only depart from this routine m a case of diseased 
trees Trees grown from coppice should alwaj's be cut m 
preference to those grow n from seed It depends cntirelj 
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on the growth of the forest at ^\hat time the thinning 
should be repeated The most natural way would be to 
cut out every year the trees which have been overtopped 
But there are reasons why this is not feasible labor and 
material would be dispersed over the whole forest and 
supervision would be rendered difficult, if not impossible 
A periodical repetition of the thinning (as soon as a con 
siderable quantity of suppressed trees are found) must 
replace the annual cutting out It is immaterial at what 
season the thinning of old or hill forests is undertaken, but 
not so as regards the younger forests in the plains espe 
ciall) those on irrigated land The> are in full active life 
and are still growing when night frosts begin to set in The 
thinning renders them susceptible to the vicissitudes of the 
climate and manj of the trees freeze down to the ground 
I had a warning example of this at Changa Manga Planta 
tion where I lost a whole compartment by one mjudi 
Clous thinning A Forest Ranger accustomed to the work 
should mark the trees to be thinned and tlie workmen em 
plojed should be strictly supervised As the forest grows 
up we must expect to encounter more difficulty in the 
selection of trees to be thinned out they increase in size 
and the number we hive to select from diminishes These 
htter selections should alwajs be made by European 
officers at least until vve have trained natives Tlie mate 
rial must be brought at once to the roads and slides and 
should be sold and removed as soon as possible or burnt 
if we have no sale for it to prevent insects breeding in it 
A few stacks left inadvertently at Changa hlanga were 
found to be alive with insects of the Boslnc/ttis species 

Pruning and Lopping 

I quote here an abstract of Professor Lindlcy s Tlieorj 
and Practice of Horticulture, which I found m Brownes 
I orester — 

The quantit} of timber that a tree forms the amount 
and quahtj of its secretions, the bnlliancj of its colours 
the size of its flowers and in short its whole beautj 
depend upon the action of its branches and leaves and 
their healthiness The object of the pruner is to diminish 
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Ihc number of leaves and branches whence it may be at 
once understood how delicate are the operations he has to 
prictibc and how thorough a knowledge he ought to pos 
sess of all the laws which regulate the action of the organs 
of vegetation If wcU directed pruning is one of the most 
useful and if ill directed it is amongst the most mis 
chicvous operations that can take place upon a plant The 
object of pruning is cither to influence the production of 
flowers md fruit or to augment the quantity of timber 
Pruning is nothing less than tlic removal of leaves To 
cut off a brinch in summer is evidently so , and if the 
branch is nal ed, still its removal is the destruction of the 
pirt from which leaves would have been produced had it 
been permitted to remain 

Prune not at all should therefore be tlic maxim of 
the Porcstcr ‘ Plant thickly thin constantly, stop carefully 
and leave the rest to nature But unfortunately it does 
not happen that he who plants well always thins constantly , 
It IS still more rare that stopping is thought of and so a 
maxim one of the soundest in the whole s>stcm of 
Forestry cannot be observed Hence pnining may be re 
garded as a necessary evil to which the wise must submit 
because of the ignorant the careful to cure the c\ils m 
fl cted by the careless 

Loppmg tn } onsts 

I fully endorse Dr Lindicys maxim but do not follow 
Ins reasoning i\]iy a systematically worked forest super 
vised by an intelligent Luropcan or trained native ofheer 
sho lid not be carefuUj replenished and judiciously thinned 
I orests ought and must be raiscel m such a way that 
the trees can get rid of the lower branches of their own 
accord (so to saj prime thcmscUes) and grow stems as 
tall as their species will allow Onl} in rare instances 
IS lopp iij, admissible in a forest Some of these instance’s 
li ive already been mentioned under natural reproduction 
Trees nn> be lopped to encourage the joung rrowtli 
Ixncath them but probablj in this case their carlj ru 
nio\al ins already liexn conltnipUleil and we iiiaj cut 
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without reference to the future Avell being of the trees If 
the removal of a tree would create too considerable a blank, 
the branches may be lopped during any of the cuttings for 
reproduction, provided circumstances require it Young 
standard trees in coppice may be lopped, with the double 
view of encouraging the coppice and of promoting their 
giowth m height These loppings, however, have to be 
carefully executed Pine trees must only be lopped when 
absolute necessity compels ua to do so for the reproduction 
of forests which have to be kept intact for protection 
against avalanches- and storms 

Pruning at the time of transplanting has already been 
discussed in the chapter on “ Artificial Cultivation ’ 

Lopping of Single Trees 

Single trees along canals or avenues or m fields do not 
enjoy the same advantages which predisposes a tree grown 
in a compact forest to form a tall and valuable timber 
trunk The low er branches derive as much benefit from 
light and moisture as the crown, and their growth remains 
unchecked They absorb a great amount of sap, which m 
a forest would have accelerated the growth of the trunk in 
height , and in the same proportion as these side branches 
increase in size, the growth m height decreases The 
result of this unchecked open growth is a division into side 
branches at a very inconsiderable height above ground , 
these divide again into smaller branches and twigs, and 
form a low broad crown Such trees are only fit for fire- 
wood , they impede the passage of vehicles on roads, and 
throw an undue amount of shade m fields Much, there 
fore, as I deprecate the process of lopping or pruning in a 
forest, I think it necessary to guide the growth of single 
trees by means of judicious pruning or lopping, m order to 
gwe tViCTO a, swstable formatvaw of fswwk and cicwti 

Lopping 

General Rules to he obsen id 

Late lopping is quite as pernicious as bad lopping The 
best time to begin is during the first year, after a tree has 
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taken possession of the ground and grows vigorousl> The 
growth of the plant is then easily guided by the removal 
of few and small branches and twigs whereas, if %ve retard 
the period of lopping it will be necessary to cut numerous 
and larger branches This is always hurtful, as by the 
remo%al of such bulky branches large wounds arc inflicted 
on the trunk of the tree and much of its future value as 
timber is thereby lost It often happens tint the soft al 
burnum of the young plant thus severely wounded is affected 
by atmospheric influences before the wound has had time 
to heal causing cancers and other diseases Still we must 
not lop too early, before the trees have well taken posses 
sion of the new ground, which is indicated by a vigorous 
growth 

I liavc shown m Part 1st when treating of the Physio 
logy and Anatomy of plants that new leaves cause tlic 
formation of n<rw roots , we must ihcrcfoic not deprive the 
newly planted tree of its leaves or else wc obstruct its first 
development , thence it follows that the lopping should 
never take place before the second year of planting 

It IS quite impossible to guide the growth of trees after 
they have reached a certain age and have ceased to grow 
in height To deprive sucli a tree of its branches is simply 
a way of slowly i illiiig it, besides ruining the w ood for any 
useful purpose 


Choice of Branches to be loJ<pcd 
If all branches arc lopped ofT a tree as shown 111 /'/f /y 
will be tile result Numbers of such trees niaj be seen 
inallourhills where Crr-wn c/rj/m oal s &.c arc annuall) 
submitted to this process for the sake of foildtr The stem 
IS covered with nodes and jotiiig shoots aliound round the 
scars of the old wounds The wood is onlj fit for fuel 
A too severe lopping Lj which I mean tlie ciittiii'^ 
of all lateral branches leaving onl^ the toj) ones, must 
ahv i) s prove tlisastrous TIic tree grow s sfow in circiim 
fcrcnce and the tnmk gets covered w ith nodes and j oun j 
shoits. A too lenient cutting on the contrarj, will cause 
the trunk to increase in bulk below the stron ' lateral 
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branclu:'! and to dt-creasc in circumference immediately 
above them in proportion to the strength of the branches 
As it IS our purpose to grow trees of the greatest possible 
height and circumference, \\e must take the middle course 
between the two just described methods If we concen 
trate the greatest amount of leaves above the middle of the 
height of 1 tree, we divide the derivable advantages equally 
between the growth in height and bulk It may therefore 
be considered a general rule to lop all branches which arc 
situated on the lower half of the tree {sec Ft^ i 8 ) 

Under certain circumstances however, some of the 
branches forming the crown must also be lopped or short 
ened 

If two branches forming the top of the tree struggle for 
suptnority the less vigorous of the two must be cut back 
as shown in Fi^ ig or the trunk will divide here, or at 
least grow an unsighty elbow 
Exceptionally strong branches have to be cut back (w 
Ftg rg) or they will lead to the formation of elbows and 
other deformities in the trunk, and absorb an undue amount 
of sap as they grow stronger If they are not kept back 
early, they will liave to be cut subsequently, and the severe 
wound will be dangerous to the well being of the tree 
When two branches grow out of the same place as shown 
m Ft^ 20 one has to be removed as early as possible 
If this IS not done at once, the future pruning of such a 
double branch will hardly be possible on account of the 
size of the wound the lopping would necessitate For the 
same reason we have to cut some of the branches which 
sometimes grow in a circle round a tree as soon as they 
make their appearance {see Ftg 2i) Thej must be cut 
sooner or htcr, and delay would only cause a number of 
considerable wounds close together which would surclj 
tend to the formation of nodes or even cancers 

Young branches consisting as jet only of green unform 
cd wood must not be entirely pruned, but only cut back 
If we were to cut them entirely, the half formed tissue 
would soon be affected by the atmosphere, and deformities 
and cancers would be the result If, on the other hand bj 
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Til oversight 1 brinch has been allowed to grow to such n 
size that It cannot be pruned without endangering the 
health of the tree it is cut back to retard the vigor of its 
growth The bianch should be cut just above a small side 
twig and may be repeatedly cut until its growth is arrest 
cd when it is ultimately pruned the size of the wound 
decreases in proportion to the increase of bulk in tlie trunk 
and heals with comparative ease (sec Ftg 22) 

The cutting back of Urge branches should be executed 
in such a manner that the line of the cut if prolonged 
would form an acute angle with the tree Tliiswill prevent 
ram water collecting in the wound when the sides have 
begun to swell during the process of healing 
A common but entirely wrong practice w lien lopping 
IS to leave a stump a few inches long which dries up and 
dies (see Fig 2J) Tins produces a cancer m many species 
of trees (observe Acacta laeta and Sxrts on all our roads) 
Other more vigorous and hardy species overgrow a portion 
of the dead wood but even then the value of the timber 
is lost and internal wet or dr> rot ensues as I have fre 
qucntly observed m Kll ar Sissu and more so in mulbcr 
ncs 

It IS equally pernicious to cut too near the stem (see 
Vtg surface of the wound is disproportionatclj 

large (much larger than the basis of the branch itself) and 
heals therefore slowly It follows that the sap wood rc 
mains exposed for an undue length of time and begins to 
show s gns of decomposition and rot before it is quite 
vergrown This is the reason whj so manj of our station 
tri.es are hollow 

The correct method to lop trunk branches is best ex 
plaintd bj Fig 2^ showing the nccessitj of cutting the 
branches m such a waj as to inflict the smallest possible 
wound The cut must be vertical and parallel to the axis 
of the tree to prevent rainwater or other moisture from 
collecting when the sides of the healing wound begin to 
swell All larger branches have to be shortened before 
tl cj art lopped and an incision must be made from below 
I tforc the branch is cut from above It is onlv jiossiblc 
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by meins of this precaution to protect the birk and sip- 
wood against lacerations {^sce Ft^ 26 ) All pruning and 
lopping should be executed with good, sharp and steeled 
instruments, and not with the ordinary iron country hatchet 
Small twigs on young plants should be cut with a pruning 
knife or pruning scissors , larger branches with either 
handsaw or light hatcliet, but the former is less dangerous 
in unpractised hands, and should therefore be preferred in 
this country 

Should we be forced, in spite of all care, to inflict large 
and dangerous wounds, we must protect them against mois- 
ture by covering them with a mixture of pitch and resin 
till they are completely healed This is made just ivarm 
enough to be liquid when applied a few days after the 
cutting, anti after the surface of the wound has slightly 
dried up 

Season for Lopping 

The circulation of the sap is partially intcrniptcd through 
the lopping of branches, wc must therefore take heed at 
what season we undertake the operation Wc may lop 
either at the end of winter or the end of summer Each 
time has its advocate. If wc prune in winter, the wounds 
will be exposed for a shorter time before healing, but if 
the lopping takes place at the end of the summer, before 
the annual growth is quite finished, wc deprive the tree of 
less nourishing sap (see Phjsiologyof Plants), and a smaller 
number of new shoots will form round the wounds 


Remozal of ttno Shoots called Water Shoots 

The vital action of the tree causes a great quantity 
of wood forming sap to collect in the vicinity of the 
wounds, and the consequence ss frequently a form'iUon of 
numerous buds and new shoots These have to be removed 
as soon as they have grown a few inches m length and 
before they have had time to form wood, or the much sap 
will be lost, and their removal at a subsequent tune will 
cause the formation of nodes 
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Frcquctuy of Loppmg 

A lenient and therefore frequent pruning is always 
preferable to a few but severe operations Much vital 
power IS expended m the formation of large branches 
which are cut away during severe lopping This power, if 
properly husbanded by means of lenient cuttings, might 
be directed towards the formation of a more bulky trunk 
The removal of large branches not only causes hrge and 
more hurtful wounds, but it destroys the necessary balance 
in the vegetation 

The physiology of plants teaches us that large roots 
form on the same side of the tree on which we find large 
branches, and if the latter arc suddenly removed, the func 
tions of the corresponding roots are suspended It may 
often be observed that after the removal of a large branch 
the tree ceases to increase m bulk on tlie side from which 
the branch has been removed It takes years to re estab 
hsh the balance m the process of vegetation, and >t js only 
possible to restore it entirely by means of a severe re action 
and the formation of other large branches, which have 
again to be lopped The vital force is, so to say, thrown 
baclavards and fonvards by injudicious pruning, causing 
every time the formation of new elbows, distortions, and 
cancers The only means to prevent such re\olutions m 
the growth of a tree consist m an annual, or at least bi 
annual, pruning of small branches 

When the trees have accomplished their first \igorous 
growth in height, wc must prune at longer intcr\*als, and 
the operation must cease altogether before the trees have 
reached their total height In a province like tlic Punjab, 
exhibiting so many modifications of climate, the length of 
these periods \aincs considcrablj On rich, irrigated soils 
in the Plains their duration is short, and in the HiUs it is 
longer On poor sod wc must not prune at all 

J ^7 as w Xi? a Snssw titc ?fvc yiars TtTn^ 
about iS feet high grown on a rich moist soil This 
sketch shows how wt have to prune under all the condi 
tions of growth enumerated in the foregoing juras All 
the dotted branches must be removed 
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Formatton of a new top of a Tree 
In spite of all precaution^ it may happen that the top 
of a tree standing along a road side is eaten off by cattle, 
or destroyed by some other accident If this happens, the 
strongest side branch near the top should be selected, 
placed m an upright position, and tied to the stump of the 
old top, as shown in Ftg 28 

The growth of the other neighbouring branches is arrest- 
ed by cutting them back The young branch tvjH soon 
form into a new stem, and when a year or two afterwards 
the old stump is amputated, the wound will soon heal 
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CHAlTTnit IV 

Culli<a(wn, Rcpradnctian and Treatment of Punjab Tnes 
In the preceding pages I hid down the general prin- 
ciples of arti^cial cultivation, natural reproduction, and 
treatment of forests and district plantations I no" pro 
eced to discuss the more important treta of this Proviiice 
in detail, with a view of showing how far the rales enu- 
merated above may be applied to them It is» houever, 
impossible to describe the cultivation, S:c, of every tree 
north planting in this Province, and I have therefore res- 
tricted myself to those which have proved a success Tiic 
trees follow each other according to their importance, and 
not, ns in ni> Botanical Pamphlet, according to iwUiril 
orvlcrs 

I divide the'Hi into» 

ij/— -Trees growing m tlic phms and lower hills up to 
4,000 feet 

2«»f— Trees belonging to mountainous regions 
The former I sub divide again into— 

a — Trees requiring fresh and good sod 
b — Trees growing on and and dry sod 

I n ~Dittber^iti Stssti 
Acacut Arabica 
, ilaft 
„ spi ctosa 
„ sUpulata 
Cedrcht totvta 
Morns alba 
Zizjphns jnjuba 

Salts babj'Iontcit and Saltv (t.lra^p,rin i 
Tlicse trees are as useful for district arboriculture ns 
they arc for forvst cultivation; whereas the following arc 
only ndnptcd for road-side phnling and wvlls and topes : — 
Ast Urachtx Jnhea 
Mcha O’ed track 
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Zx.^ygiuvt jamholaimin 
Maugifera Indica 
Tamarindns Indica 
Ftcus Indica and rehgtosa 
I h — For and soils the most uscrul trees nre — 

Acacia viodcsta 
, lencophlea 
Prosopis sptctgera 
Tamarix orientalis 

2 In the hiUs, the cultivation of Ccdrtis dtod ira is the 
most important, and next to it that of Pinus lougifolia 
I must also mention the cultivation of Pittus excelsa Ahics 
Sunthiana and Picea Webbtana 

The most important deciduous trees arc the Quereus and 
Acer species the yuglans regia, Pmta Indica, Pistacia 
inhgcrrima 

Dalbcrgta Sissn 

This tree already described in my Botanical Pamphlet, 
seems to prefer the moister climate in the immediate vici 
nit> of the great rivers where it grows spontaneously 

General Habits of the Stssu as regards Soil 

The tree shows m an uncultivated state, a preference for 
a light and even sandy soil and grous freely in the Kachi 
near Midnudl/ on the Indus, on almost pure river sand, 
and may also be found on sandy islands in all rivers from 
Oudh to the Indus I have not changed m> opinion since 
writing my first memorandum on plantations in tlie Punjab 
namely, that a very stiff soil does not suit the nature of 
the tree and that it is useless to attempt its cultivation on 
a clay soil or if an impenetrable strata of clay or hanhar 
IS deposited close below the surface of the soil In proof 
thereof I give the adjoining skctclies and measurements 
taken bj m) self from trees dug out of our different plinta 
tions 

Pig 2p gives an accurate representation of a > oung Sissu 
grown at Ludidnab on a sandy loam (half saiKba) and 
Jig JO one of the same sire grown on \erj ^tiff ch) soil 
at Uodcshali near I ahore 
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These arc only examples but icrvt to 5.ho\\ the character 
uhich the tree assumes m different soils 
It IS a sure indication of unsuitable soil uhen a joun" 
tree inclines to grow like Ptg ji 
The character of roots, as exemplified in the Nawslicra 
phntntion on the Diis, whicli is a satUbi soil, maj now be 
noticed 

The trees here form a tap root, which in most eases is of 
very great length, only sending out side roots at \y to 2 
below the surface The same formation is noticed at 
Jugian on the Rdvi, only there arc more side roots. 

We find a similar formation of roots on tlic sandy soil of 
Jdlandhar, where the moisture lies more tlian a foot below 
the surface , but I am sorry to say that in this case I can 
only give the figures taken from one specimen (/«• Fi^ J2) 
Fi£ jj shows the formation on the sandy loam of 
Ludidmh, and 34. that on the sandy loam of PhiUour 
The stiff and very stiff soib of Ndg, eleven miles from 
Amritsar, Rodcsliili, and Tcra, show a formation more or 
less inclined to keep all the sccondar> branch roots on the 
surface, according to the degree of stiffness of the soil (w 
Figs 35 and 36) 

The specimens were taken from the stiffcst and aveng*. 
Mwl in the worst part of RodeshSU 

Fen shows more or less the same form and it is there 
fore iiniKccssarj to give other figures — 

Tret Root 
S S' =0' 

C CT 26 * 

FtE ?7 IS a representation of the growth m Sarii 
Aminat klidn Plantation Tins U the stiffcst kind of soil 
we have attempted to cultivate 
Two Curious formations arc shown in Fi^s and 3p 
FiS j-^is a tree grown m Ten, the root of which had 
originally penetrated the kankar but afterwards died off 
below the strata The tree was la 4' high, and the remain 
ing living root only i' 2” 

7/^ was grow n , at Nig on a w ell watered heavy but 
riJi soil with impenetrable sub soil 



92 ARBORICULTVrr THE PUNJAB 


Figs 40 and 41 show the growth on Clnnga Manga 
The influence of the water supply can to a great extent 
be determined bj examining the formation of the roots 
In Tcra which is dependent on natural rain fall or arti 
ficialwatenng the trees procure their supply of moisture 
more from the surface and have accordingly the second 
ary side roots higher up the mam root tlian those which 
have to go deeper down for their nourishment and arc de 
pendent on percolation from below 

The Sissu trees at Rodeshah and Tcra now five six and 
eight years old die whenever the roots touch the impenetra 
ble strata after one or two years sickening The following 
are the first outw ard signs of decline the 5 oung tree cxhi 
bits the top branches grow tc^ether in form of a broom 
the leaves curl up and feel dry to the touch the bark lias 
a dried up appearance and peels off from the cambium 
The roots when dug up show deformities and signs of dry 
decay A small Bostrichus attacks the diseased tree only 
few leaves re appear m spring and the tree lives but rarely 
through the third year Watering docs not cure the dis 
case It only changes its character and we observe a de 
composition of the sap instead of dry rot The leaves of 
the apparently healthy trees turn suddenly y ellow the 
bark round the lower parts of the trunk begin to detach 
Itself the skin of the roo s when dug up can easily be 
removed with the finger and a pungent smell may be 
perceived when they are cut through Soon after these 
symptoms have set in fungi begins to grow on the roots 
and on the lower portions of the trunk and tlie tree dies 
within a short time. The disease has been watched in all 
its stages at Changa Manga where it attacked two com 
partments These two compartments have a stiffer loam 
soil than the rest they arc low and much overgrown with 
Saccharum Wc were able to combat the disease by stop 
pmg the irrigation and by cutting down the Saccharum 
and allow mg a free circulation of air I have never observed 
cither of the tw o above desenbed diseases on trees grow n 
in a light sandy loam or sand soil Extreme poverty of 
a light soil IS only indicated by a ‘slow and stunted growth 
but not by the destruction of the orj,ani m of the tree 
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Sissu -niU grow on any soil, provided it Ins the neces- 
sary degree of looseness — sod with salt efilorescenccs not 
excepted The tree grows equally well on sand (Kdclii on 
the Indus) loamy sand (Jugidn on the Rdvi) sandy loam 
(Ludidnah Plantation and Meerut), and loam (the Changa 
Manga Plantation), provided the soil is fresh and contains 
sub soil mosture This moisture in the sub soil is of greater 
importance than ram fall At the Ludidnah Plantation 
we have a strong percolation of water, and we ol»er\c here 
a more vigorous growth of young Sissu than at Ambdlah, 
though the soil is poorer and the average ram fall less 
Stagnant moisture especially in heavy soil is hurtful to 
the tree The Sissu decidedly requires much air and light 
m Its maturity, and must have room for its branches to 
dcvelope a strong timber trunh , but the seed germinates 
readily in the shade of the parent tree, and the young 
plant grows well for some time under cover 

High weeds such as Saccliarum and Salsola arc luirtfiil 
to the young plant as exemplified at N-Cg Plantation and 
m some compartments at Changa Manga 

Artificial Culti atim of Sissu 
The tree can be cultivated cither by sowing planting or 
setting of cuttings 

The seed ripens m December and January, and may be 
preserved without dilhcully till the end of tlic rams whicli 
is tlic best period for sowing If the sceil is quite npc 
the pods arc smooth and of a dark straw colour thu 
grams fill tlic pod and when cut tlirough they will lx. 
found to be of a grccnidi white colour It is however, 
well to test the ixrccntagc of productive seed Tlic seed 
should be taken out of the bags m which it has been 
brought and spread out in seed houses. Turning it twice 
a week with a aaoodcn shovel is quite sufficient to prevent 
heating and it may kcc)> good even if this is not <lonc 
-vl xV. 

The Sissu dcvclopes on loose sail-iba soil a tap root 5 
feet long which has to be cut if the seedling IS transphnt 

cd tins undoubtedly checks the growth of the plant 
whicli depend to a jTeat extent on tlie su1>.<a>iI nit 1 ‘ure e<f 
the ligiit soil 
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On irrigated land the ridge cultivation is to be preferred, 
as It affords numerous advantages The first and greatest 
of all IS the facility with which the \vater supply can be 
regulated, but there are many more The soil and especi 
ally the heavier kinds, have a tendency, when flooded to 
form a hard baked crust, which prevents the admission of 
air Not so with ridges, where the water percolates from 
below, and does not flood tlie cultivated sod The filling 
of the deep trenches allows the ivater to percolate more 
freely and at i greater depth through the soil, and the tap 
roots are drawn deeper down with it Weeds are checked 
more easily, as few will grow in the trench , tlie ridge covers 
an additional foot of land, and the area betueen the lines 
of trees is not watered at all, as the weeds alone would 
benefit by it The bottom of the trench, especially if grass 
and young trees grow on the side, will be less exposed to 
the sun and will therefore keep moist for a longer time 
The only drawback is the expense, which is rather con 
siderable, Rs 2 per r,ooo running feet For Sissu sowings 
the best distance between the trenches is lo feet A 
greater distance has been advocated, but I have found that 
the replenishing of blanks and the removal of weeds more 
than outweigh the original profit, especiallyas theuater 
rate is the same Tlie ridges are thrown up as described in 
Chapter I, and the soil is beaten down and dressed 

About 3 inches above the side of the trench n small 
furrow IS drawn with a tent peg, the seed is dibbled m and 
the soil IS drawn over it and pressed down The water is 
then let into the trendies, and allowed to remain until the 
moisture has reached the very top of the ridges The ridge 
must be kept moist till the seed germinates, which varies 
with the season In March and Apnl, a month may elapse 
before the seedling appears aboveground, uhereas five to 
SIX da>s sufiice for the germination during June and July 
If the first watering is not effective or prolonged enough, the 
seed w ill onlj half germinate and rot in a short time When 
the >oiing plants have appeared above ground, repeated 
waterings will be conducive to a health) growth, but they 
should become less frequent, till the) cease altogether, in 
the beginning of October Tlic second and the subsequent 
waterings after germination must never be so copious as to 
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submerge the young pHnts nor remain long enough to 
illow the ground to get slushj As soon as this happen^ 
tlic soil becomes inactuc, and the young plant dies 

We can SOM bioadcist on satlAba laudfhvA only on fresh 
saiUba, and on places where the natural rain fall is sufTi 
cicnt to germinate the seed and keep the plant alive till the 
>oung roots have penetrated to the moist strata of the soil, 
which lies seldom deeper than 12 to 18 inches 

The soil must be fresh and slightly binding for this cul 
tivation, or else the seed will bt laid bare by the action of 
the ram and winds, and the surface soil will dry up during 
the short breaks between the rains The covering of 
weeds must be removed with their roots and burnt on the 
ground and the whole area is then ploughed up like a 
field In the beginning of the rains the land is sown broad- 
cast, as evenly as possible, and the soil is dragged over the 
seed with rakes or tliofik bushes by way of covering The 
seed will germinate w ithm ten to eighteen days If the area 
13 annually flooded, the time of sowing must be postponed 
to the end of the rains, when the high floods have subsided 
or else the very young Sissu plants will die if they arc 
flooded immediately after germination and if they have 
not germinated, the seed will rot in the ground If the 
itea to be cultivated is not regularly flooded, but liable to 
inundation, the sowing should be c\ccutcd in the begin 
lung of the rams llms risking tlic loss of the cultivation 
A suflicicnt amount of seed should be kept in hand to 
repeat the sowing if it has Ik.ch lost tlmmgh floods, as 
soon as they h ivt subsided 

Should the first cultivation succeed, tlic seedlings will 
have a two months start, and suffer less from the drought 
in the beginning of the following hot weather The spare 
see-d should be thrown broadcast on waste Mrs or destroy 
ed, so as not to be sold again the following year llroad 
cast sowing requires one to one and-a half maunds of seed 
per acre The great advantage of this methotl lies in the 
thoroii h destruction of dangerous wreds and grass cover 
ingb 

If the sod IS nat binding enough for braadcast sowings 
or if the land is free from hi Ii grasses it is jireferablr to 
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On irrigated land the ridge cultivation is to be preferred, 
as It affords numerous advantages The first and greatest 
of all IS the facility with which the water supply can be 
regulated, but there are many more The soil, and especi 
ally the heavier kinds, have a tendency, when flooded, to 
form a hard baked crust, which prevents the admission of 
air Not so with ridges, where the Avater percolates from 
below, and does not flood the cultivated sod The filling 
of the deep trenches allows the water to percolate more 
freely and at a greater depth through the sod, and the tap 
roots are drawn deeper down with it Weeds are checked 
more easily, as few will grow in the trench , the ridge covers 
an additional foot of land and the area between the lines 
of trees is not watered at all, as the weeds alone would 
benefit by it The bottom of the trench, especially if grass 
and young trees grow on the side, will be less exposed to 
the sun, and will therefore keep moist for a longer time 
The only drawback is the expense, which is rather con 
siderable, Rs 2 per 1,000 running feet For Sissu sowings 
the best distance between the trenches is 10 feet A 
greater distance has been advocated, but I have found that 
the replenishing of blanks and the removal of weeds more 
than outweigh the original profit, especially as the water 
rate is the same TJie ridges are thrown up as described in 
Chapter I, and the soil is beaten down and dressed 

About 3 inches above the side of the trench a small 
furrow is drawn rvith a tent peg, the seed is dibbled in, and 
the sod IS draw n over it and pressed down The water is 
then let into the trenches, and allowed to remain until the 
moisture has reached the very top of the ridges The ridge 
must be kept moist till the seed germinates, which varies 
with the season In March and Apnl, a month may elapse 
before the seedling appears above ground, whereas five to 
SIX dajs suffice for the germination during June and July 
J/ fAvf A'jf ■iiatsri:}gis!}cie!i&:iivec>Tj^sAo}igvA enough the 
seed w ill onlj half germinate and rot in a short time When 
the >oung plants ha\c appeared above ground, repeated 
waterings will be conducive to a health) growth but they 
should become less frequent, till they cease altogether, m 
the beginning of October The second and the subsequent 
watenngs after germination must never be so copious as to 
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submerge the young plants, nor remain long enough to 
allow the ground to get slush} As soon as this happens, 
the soil becomes inactive, and the young plant dies 

We can sotU broadcast on satldba land, h\A\. onl} on fresh 
saildba, and on places where the natural rain fall is sufTi 
cient to germinate the seed and keep the plant alive till the 
joung roots have penetrated to the moist strata of the soil, 
which lies seldom deeper than 12 to 18 inches 

The soil must be fresh and slightly binding for this cul 
tiv’atioii, or else the seed will be laid bare by the action of 
the rain and winds, and the surface soil will dry up during 
the short breaks between the rams The covering of 
weeds must be removed with their roots and burnt on the 
ground and the whole area is then ploughed up like a 
field In the beginning of the rains the land is sown broad 
cast, as evenly as possible, and the soil is dragged over the 
seed with rakes or thorrv bushes by way of covering The 
seed w ill germinate within ten to eighteen days If tlie area 
IS annually flooded the time of sowing must be postponed 
to the end of the rams when the high floods have subsided, 
or else the very >oung Sissu plants will die if they are 
flooded immediately after germination and if they have 
not germinated, tlie seed will rot in the ground If tlic 
irea to be cultuaited is not regularly flooded, but liable to 
inundation the sowing should be executed in the begin 
mng of the runs thus risking the loss of the cultivation 
A sufllcient amount of seed diould be kept in hand to 
repeat the sowing if it has been lost through floods, as 
soon as thej have subsided 

Should the first cultivation succeed tlic seedlings will 
hive i two months start, and suffer less from the drouglit 
in the beginning of the following hot weather The sjure 
seed should be thrown broadcast on waste bchs or destro) 
ed, so as not to be sold again the follow in » j e ir Ilroad 
east sowing requires one to one and a half maunds of seed 
per acre TiVegruaf at/vanfagt of f/rrsmeCAixf /ie*s in tfie 
thoroimli destruction of dangerous wxcJs and grass cover 

Ilia'S 

If the sod IS not Inndin" enough for braadcast sowings, 
or if the lind is free frtm In »li I'rissts it jircknblt to 
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cultivate on strips This method is more economical re 
quires less seed receives protection from the weeds be 
tween the strips and the seed is not so liable to be laid 
bare by winds 

The cheapest w ay is to draw 3 to 4 plough furrows dose 
together then leave a space of some 5 feet and begin 
again With the furrows The seed is dibbled m and 
pressed down after being slightly covered with soil The 
furrows should be ready before the beginning of the runs 
and the seed should be sown as soon as possible after the 
first rnin fall as all plants laised from seed sown in the 
beginning of the rams are found to be several inches 
higher and more regular than those sown at a liter period 
If the ground is liable to be flooded the same precaution 
must be taken as mentioned under broadcast sowings 

The grass especially if it be short dhub grass should 
not be sold or removed for the first year of cultivation 
The price realized would not compensate for the damage 
done to the joung plants If the land is ovei^rown with 
high grasses of the Saccharum species which must be re 
moved the furrows should be made by coolies But land 
so overgrow n is nearly always of a poor description and a 
cultivation by sowing is not quite certain to succeed Two 
thirds of a maund of seed per acre will be required The 
cultivation of seed places is the least expensive method 
as already described in Chapter I The amount of seed 
required will be only one third of a maund 

\Vc ma> cultwate in trendies on land depending on ram 
fall alone This is however a costlj manner and sliould 
only be made use of m exceptionable cases — for instance 
avhtn a la)er of hard binding clay 12 to 18 inches thick 
o\erlies the moist loose soil of saiKba land This la>cr 
must be broken through by digging trenches a foot broad 
The original soil is left in the trenches mixed with the 
loose subsoil, which will enable the young plants to send 
their roots into the moist soil below and to take a firm 
footing The strata must be thoroughly broken through 
an incomplete penetration is waste of money The seed is 
sown with the hand and lightly covered witli soil The 
time of sowing is during the rams and the amount of seed 
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required is half maimd per acre But A\liercvtr planting 
mitcnal is procurable, we should transplant 

CnltnaUonof SoutH^ Nurseries 
Sissu nurseries arc, of course, only wanted when >oung 
planting material is not oUicnvise procurable On active 
and fresh sailaba, planting material can be grown without 
going to the expense of making a nursery , and where 
cultivation on the ridge and artificial irrigation are in 
vogue, a sufficient number of seedlings of a good dcscrip 
tion can be got from the ridges 
For cultivation which depends on ram fall, or cultivation 
on higher sailAba, where the plants depend partl> on ram 
fall and partly on percolation nurseries arc indispensable 
They are also wanted for road side, well and grove plant 
mg The soil has to be dug 12 inches deep and prepared 
carcfull), ns described m the general remarks on artificial 
cultivation The seed which Ins to be sown m March can 
either be sown broadcast in lines a foot or 18 inches apart, 
or on ridges a foot or 18 inches apart The distance of 
lines and ridges depends on the length of time we intend 
to leave the seedlings in the nursery Wells have to be 
used for watering the land If the water is far below the 
surface, we must work Persian wheels with bullocks , but a 
tread wheel worked by a coolie is cheaper, pro\ided the 
water IS near The seedlings arc fit for transplanting m 
the rams of the same year, but can serve for winter trans 
plants or ram transplants m the following vear Road side 
transplants should be allowed to remain m the nurscrj till 
the second winter Their roots should be cut down m the 
second spring to about 9 inches long b) a few digs with 
a sharp spulc This will facilitate the transplanting and 
ensure success (sec Chapter I) 

Tr/jjv^JxvJ^v^ 

The Sissu bears transplanting well with or without earth 
according to circumstances 

The tree must be m rest that is to sa>. it must not be m 
leaf and the «^oil must be moist to allow transplanting 

O 
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cultivate on strips This method is more economical re 
quires less seed receues protection from the weeds be 
tween the strips and the seed is not so liable to be hid 
bare by winds 

The cheapest w ay is to draw 3 to 4 plough furrows close 
together then leave a space of some 5 feet and begin 
again with the furrows The seed is dibbled in and 
pressed dow n after being slightly covered with soil The 
furrows should be ready before the beginning of the rams 
and the seed should be sown as soon as possible after the 
first ram fall as all plants raised from seed sown in the 
beginning of the rams are found to be several inches 
higher and more regular than those sown at a later period 
If the ground is liable to be flooded the same precaution 
must be taken as mentioned under broadcast sowings 

The grass, especially if it be short dhnb grass should 
not be sold or removed for the first year of cultivation 
The price realized would not compensate for the damage 
done to the joung plants If the land is overgrown with 
liigh grasses of the Saccharum species which must bo re 
moved the furrows should be made by coolies But land 
so overgrown is nearly always of a poor description and a 
cultivation by sowing is not quite certain to succeed Two 
thirds of a maund of seed per acre will be required The 
cultivation of seed places is the least expensive method 
as already described in Chapter I The amount of seed 
required will be only one third of a maund 

We ma> cultivate in trendies on 1 ind depending on ram 
fill alone This is however a costly manner and should 
only be made use of m exceptionable cases — for instance 
when a layer of hard binding clay I3 to r8 inches thick 
overlies the moist loose soil of saillba land This h>cr 
must be broken through by dicing trenches a foot broad 
The ongmal soil is left m the trenches mixed with the 
loose sub-soil which will enable the young plants to send 
their roots into the moist soil below, and to lake a firm 
footing The strata must be thoroughly broken through , 
an incomplete penetration is waste of money The seed is 
sown with the hand and lightly covered with soil The 
time of sowing is during Uic rains and the amount of seed 
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required is lialf a niaund per acre But wherever planting 
material is procurable, x\c should transplant 

CnUii-ation of Soii.tiig Nurseries 
Sissu nurseries arc, of course, only wanted when joiing 
planting material is not otherwise procurable On active 
and fresh sailaba, planting material can be grown without 
going to the e\pensc of making a nursery , and where 
cultivation on the ridge and artificial irrigation are in 
vogue, a sufficient number of seedlings of a good descrip 
tion can be got from the ridges 

For cultivation which depends on mn fall, or cultivation 
on higher snildba, where the plants depend partly on ram* 
fall and partly on percolation, nurseries arc indispensable 
They are also wanted for road side, well and grove plant 
mg The soil has to be dug 12 inches deep and prepared 
circfull), as described m the general remarks on artificnl 
cultivation The seed which has to be sown m March cm 
either be sown broadcast m lines a foot or 18 inches apart, 
or on ridges a foot or iS inches apart The distance of 
lines and ridges depends on the length of time we intend 
to leave the seedlings m the nursery Wells have to be 
used for watering the land If the water is far below the 
surface, we mu'jt work Versian wheels with bullocks , but a 
tread wheel worked by a coolie is cheaper, provided the 
water IS near The seedlings are fit for transplanting in 
the rams of the same >ear, but can serve for winter trans 
plants or ram transplants m the following vear Road side 
transplants should be allowed to remain m tlic nurserj till 
the second winter Their roots should be cut down m tlie 
second spring to about 9 inches long bj a few digs with 
asharpspulc This will facilitate the transplanting and 
ensure Success (see Chapter 1 ) 

Transphxntiitg 

The isissu bears transplanting well with or without earth, 
according to ct'cumslanccs 

The tree must be in rest that is to sa) , it must not be m 
leal and the ‘•oil must be moist to allow transplanting 

O 
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Cultivate on strips This method is more economicil re 
quires less seed receiics protection from the needs be 
tween the strips, and the seed is not so liable to be laid 
bare by winds 

The cheapest nay is to draw 3 to 4 plough furrows close 
together, then leave a space of some 5 feet and begin 
again with the furrows The seed is dibbled m and 
pressed donn after being slightly covered with soil The 
furrows should be ready before tlie beginning of the rams 
and the seed should be sown as soon as possible after tlie 
first ram fall as all plants raised from seed sown m the 
beginning of the rams are found to be several inches 
higher and more regular than those sown at a later period 
If the ground is liable to be flooded the same precaution 
must be tafcen as mentioned under broadcast sowings 
The grass, especially if it bo short "Mufi grass, should 
not be sold or removed for the first year of cultivation 
The price realized would not compensate for the damage 
done to the young plants If the land is overgrown with 
high grasses of the Saccliarum species, which must be re 
moved, the furrows should be made by coolies But land 
so overgrown is near/y ahvays of a poor description and a 
cultivation by sowing is not quite certain to succeed Two 
thirds of a maund of seed per acre will be required The 
cultivation of seed places is the least expensive method, 
as already described m Chapter I The amount of seed 
required will be only one thud of a maund 

Wc may cultivate m trenches on land depending on ram 
fail alone Tins is, however, a costly manner, and should 
only be made use of m exceptionable cases— for instance 
when a layer of hard binding clay 12 to 18 inches thick 
overlies the moist, loose soil of sailSba land This la>er 
must be broken through by digging trenches a foot broad 
11k original soil is left m the trenches mixed with the 
'oosi subsoil, which will enable the joung plants to send 
r roots into the moist soil below, and to take a firm 
‘ ng The strata must be thoroughly broken through , 
^complete penetration is waste of money The seed is 
tmic lightly covered uitli soil The 

sowing IS during the rains, and the amount of seed 
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distress Uain transplants on road stdes should be uatered 
throughout the follov\ing spnng tf the soil is dry and 
binding On place* %\hcrv the trtcs require a second >ear s 
watering, and canal \\atcr1s not obtainable, Kikar sliould 
be cultivated instead of Sissu 

If the conditions of soil and moisture are the same as 
described in tlie preceding pages, the Sissu is one of the 
most valuable trees for the planting of road sides, groves 
and grazing grounds The shade of the trees is too intense 
for cultivations in fields Though the tree can be cultuat 
cd by means of cuttings, the abo\c named methods arc so 
tasj, safe, and cheap, that there is no need to discuss that 
point 

Niturot Ripnuituiion 

As remarked somtuhcrc cUt, Si-su seed will germinate 
under the protection of parent trees, and the joting seed 
lings will flourish in thur shade if only the sod >s loose 
enough and sufHciently moist This fact, and the natural 
reproduction of the tree on the Kdchi and on the Ganges 
islands, furntsli ample proofs tint it is. possible to repro- 
duce the Sissu m a natural way as a " High Torest ’ The 
mature trees bear nearly c\tr> j car a good crop of seed, 
which facilitates reproduction 

Dense forests, such as our phntalions will lx., must bo 
thinned for the admission of light and air The entire 
process of this reproduction has been described in Chapter 
II After llic reproduction his been completed, a few of 
the seed trees may be allowed to remain standing to ex- 
pand into strong timber trees dunog the next rotation 
If the rotation ii fixcti on twentj jears and upwards, it 
lb advisable to dig up the roots of tin. ftllctl tretb, as thej 
will have lost much of their ixiwtr of coppicing The 
working of the soil !•* in additional prcpintion for the 
reception of the seed If Uw forest is Co be cut at a shorter 
rotation (for fire wocxl onl^), the roots should be left 
in the ground They will soon proiluce i crop of coppice, 
and a stcdling here and there will form the new fore-^* 
under the standard trees left (coppice under standard 
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%\>tlioutcartli It succeeds best on very fresh sitl iba or on 
irrigated land and \\ith joung plants without side shoots 
to their roots The most favorable time for planting on 
sailaba is during the mnter rains and on irrigated land 
during January and February 

It IS executed as described in Chapter I on pre\iously 
watered soil Tlie utmost care must be taken to fix the 
whole length of tlie root with loose sod in such a uaj as (o 
establish the plant firml> The seedlings must lie watered 
in early spring aiidituillbe found that they grow more 
rapidly than the seedlings of the same age which were never 
moved 

With proper watering hardly a plant is lost m this wa> 

1 w ould recommend tins excccdinglj economical method for 
the cultuation of Sissu round wells The distance must 
be 5 feet apart m the lines 

On saildba land holes must be dug about a foot diameter 
and i8 inches deep The plants arc placed therein and 
fixed with loose sod as described in the chapter General 
remarks on artificial cuUuation Plants of a j ear and half 
old are preferable to younger ones on sucli so 1 Tlie best 
distance is S qumeunx 

Transplanting with earth ma> be executed either during 
the rams or m winter On irrigated land the planting of 
Sissu with the earth is waste o( moncj , but for road side 
planting or when the land is cntircl> depending on rain fail 
and dew it is the onl> cuUuation from which a certain 
success can be expected 

The process of transplanting w ith earth is the same w ith 
all trees and has already been discussed in Chapter I 
The best distance is 5 feet quincunx 

\\ inter transplants arc benefited b} a single watering at 
the time of transplanting 

On saiKba or on moist light soil a second watering is 
not required but on a more binding soil and for all road 
side planting the seedlings should be watered throughout 
the spring till the rams set in A watering twice i week 
qilc suff cicnt In the sec nd spring the) should even 
on r ad s Ils be onl) w itcrcd^whcn the) show bigns ( f 
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distress Ram tnnsplants on road sides should be watered 
tliroii^liout the following spring if the soil is dry and 
binding On places where the trees require a second jears 
watering and canal water "Is not obtainable, Kikar should 
be cultivated instead of Sissu 

If the conditions of soil and moisture are the same as 
described in the preceding pages, the Sissfi is one of the 
most valuable trees for the planting of road sides, groves 
and grazing grounds The shade of the trees is too intense 
for cultivations in fields Though the tree can be cultivat 
ccl by means of cuttings, the above named methods arc so 
casj safe, and cheap, that there is no need to discuss that 
point 

Nniural Kc/-ro UuHoh 

As rcmarl cd sorntwlierc cKc, Sissu seed will germinate 
under the protection of parent trees, and the young seed 
lings will flourisit in tlicir shade if only the soil is loose 
enough and sufiicicntiy moist This fact, and the natural 
reproduction of the tr«.e on the Kachi and on the Ganges 
islands, furnish ample proofs that it is possible to repro 
diicc the Sissu m a natural way as a " High Forest * The 
mature trees bear nearly every year a good crop of seed, 
wluch facilitates reproduction 

Dense forests, such as our pliiitations will be, must be 
thinned for the admission of light and air The entire 
process of this reproduction has been described m Chapter 
II After llic reproduction has been completed, a few of 
the seed trees m ly be allowed to remain standing to ex- 
pand into strong limber trees during the next rotation 
If the rotation is fixctl on twenty >cars and upwards, it 
is advisable to dig up the roots of the felled trees, as they 
will have lost much of their jMjwer of coppicing The 
working of the soil is an additional preparation for the 
reception of the seeti If the forest is to be cut at a shorter 
rotation (for fire wood onI>), the roots should be left 
in the ground They will soon produce a crop of coppice, 
and i seedling here and there will form the new forest 
under tile stand ird trees left (copj lee under standard trees 
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see Chapter II) On irngated land and on fresh saildba, 
I recommend the first named method with a higher rota- 
tion On land depending on ram-fall only, the last method 
will be found to answer better , on such soil, and under 
such climatic conditions, the cutting of the forest should 
proceed gradually, allowing seedlings to spring up under 
protection against the direct influence of the sun As 
soon as the ground begins to be covered with grass and 
weeds, the recultivation must be completed by artificial 
means 

The seed of the Stssu is broad and light, and cannot 
reach the soil through a cover of weeds and grasses , it is 
therefore necessary to assist with artificial cultivation as 
soon as such a cover begins to form 

httermixtu^ other Species e>f Trees 

On fresh saildba, the real home of the Sissu, the inter- 
mixture of any other species is unneccssar>', and it will be 
found that, if not severely thinned out, the Sissu is apt to 
overgrow and suppress nearly all others, tlic Kfkar not 
excepted Of this we have several examples At the 
Government plantations, jugidn and Ludianah, Kfkar and 
Sissfi A\erc cultivated together, and wc find now clear SissQ 
forests only The K(War did not die of frost, as in some 
of the other plantations, but ivas fairly choked Jhand, 
Rerfi, Phuldi and other slower growing trees have no 
chance at all on such a soil 

On a binding and irrigated soil an intcrmi'cturc of other 
trees succeeds, and may be recommended, as it ensures a 
more equal co\cring of the ground on places not quite 
suited to the Sissfi, and such will be found on the best of 
bir lands » 

The trees I would propose for intermixture on irrigated 
land arc the Jhand, Rcrfi, PhuUi, Her and Farash I 
recommended the intermixture of Kfkar and Mulberry 
only when the soil and climate suit exactly The change 
of temperature m an irrigated plantation is too severe for 
the Aceteta AraUca, and the tree is certain to die down to 
the roots A group of trees may escape here and there. 
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but the dry wood of the deid trees ser\cs as breeding 
places for a small, most obnoxious and already often 
mentioned insect of the genus Bostrtchns which attacks 
after a time the healthy Sissfi At Changa Manga Plant- 
ation this insect lias as yet only been found in compart 
ments which were intermixed with Kikar, and which are 
in consequence annually filled with dry sticks 
The danger accruing to the rest of the forest through the 
intermixture of Kikar is far greater than the advantage we 
would derive from it if it escaped the frost The inter 
mixture of the Mulberry tree should also be avoided, 
because it requires a severer amount of watering than the 
Sissu On land depending, or partly depending, on ram 
fall (south of the Sutlaj) the conditions alter again Here 
the Kikar and Ber arc the best trees to be intermixed The 
Kikar grows more rapidly here than the Sissu and being 
satisfied with a smaller amount of water, its cultivation is 
less expensive 

Further treatment of Stssu Forests 
During the first four or five years no thinnings are re 
quired in Sissfi forests cultivated by transplants at 5 feet 
apart, as the trees have enough space and draw each other 
up , but the thinning must begin in the second year if cul 
tivated by means of sowings The average scale of dib 
tance for Sissh thinnings ascalculatcd by me, is 2}4 feet for 
trees from 5 to 10 feet high , 5 feet when the trees arc 10 
to 20 feet high , and lo feet when above 20 

The first thinnings should alwajs be executed in spring 
after the plants have sprouted for reason already given m 
Chapter III In case of natural reproduction coppiced 
plants should al\vi>’s be cut out in preference to seedlings. 

Sissu trees in groves, on road sides, and on grazing 
ground nnj be pruned with benefit to their formation and 
growth but the pruning should alwaj’s be done with a saw, 
and in accordance with the rules laid down in Chapter 
III 

Ara^ica 

The Kikar requires a great amount of light and air, and 
covers a considerable area if grown in the open. It sends 
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Its taproots much dttptr down thin the Sis&ii Dr 
btewart, m hi5> Punjab Plmts states that he Ins seen 
the tree now Iicre indigenous except in Sindh but it grows 
well in the Punjab plains as far north as Rawalpindi The 
tree thrives best on a sandy loam and loamy sand , also 
on a sandy soil provided it Ins a certain amount of sub 
soil moisture On heavy loam soils too, it grows well but 
only when the soil has been thoroughly worked and 
loosened, at least during the first youth of the tree Abrupt 
changes between heat and cold arc most hurtful to it 

The Kfknr germinates and grows by means of rain fill 
onlj , but at the same time resists a flooding better than 
the Sissu provided the tops of the young trees arc not 
under water 

The Aeacia Aral ica flowers m Marcli md its seed ripens 
in June 

Ofltii lUon 

If the seed is healthy, the grains fill uj) the seed places 
m the pod and have a round and full appearance, their 
colour 13 a sinning dark brown The seed is of a dry 
description , it is c isily preserved m seed houses but must 
be carcfull) guarded against mice and rats If the seed 
has to be kept for the next springs cultivation it must be 
turned from lime to time, as a small insect will be found 
to attack it {curcul o) 

The seed germinates easil> under the influence of ram 
water, percolation, or irngation Seed which has passed 
tiirouji goats or has been mixed With wet manure before 
sowing germinates more readil} 

On irrigated land the cultivation is easy enough, sown 
like the Sissu on the side of the ridge The Kfkar re 
quires much less water after it has once germinated, but it 
suffers much from frost None of our cultivations on trn 
gxtcdhnd have succeeded, though all of them came up 
well, and reached a height of 12 feet and more, they 
frcerc cverj jear down to the ground, and though their 
roots coppice rcadil}, and n group of trees escapes here 
and there, the majoritj succumbs at last Tlie ciiltivition 
requires about half a mautid of seed per acre 
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On sail il i lui i the Kfhir may be sown c'tijcr on strips 
or seed phces like the Sissu but the seed should be co\ cred 
more thickly with eirth which ought to be pressed down 
on it The width distance nnd manner of preparing 
these strips or phccs depend on the same external circuni 
stances as mentioned under the general rules of artificial 
cultnation Under ordinary circumstances we sow m the 
beginning of the rams The young secdlinff appear 
above ground about 15 to 20 days after sowing arid reach 
in the same year a height of iS inches to 2 feet On 
ground liable to be flooded wc must sow at the end of the 
rams for reasons explained in Chapter I The plants will 
Soon gcrniiinte but only reach a height of S to 6 inches 
before the cold wcatlier sets in 

Tlic Klkar suffers on saiHba land much less from frost 
\Vian on wriga'icd ^and 'bu'i rt is a6\>saVie picActt Vat 
young plants through the first winter especially those 
raised from seed sown during the end of the rams If the 
grass surrounding the seedlings is high enough the easiest 
way is to tie it together abo\e the young plants but if 
the grass is too short the best way is to take a good hand 
ful of long grass tic the top together, and put it o\cr the 
plants in the shape of a conical hat This can be done at 
a cost of 4 to 5 annas per acre 

The grass must be taken off m the bcginnmg of March 
when the night frosts ha\c ceased Tin. trees will grow 4 
to 5 feet high till the next winter and no danger from 
frost IS then to be apprehended l\cn aS far soutli as 
Delili young Kfkar sown during the end of the rams suffer 
from iiiglit frost during the first winter 

Many saiKba lands get muddy and sludiy during the 
rams and in consequence inactuc The seed will ger 

miiiatc but rots at once in the soft warm mud The sow 
mg m such instance must be put off till the end of the 
rains. The Dthh riantations where such conditions of 
soil prc\ ail affi rded me an op|x>rtimtty of ascertaining the 
\aluc of autumn sowings In the first year wc vowial 
during the rams and snccccded onU partly on the lusher 
and drier parts tf the \lantatianx A p^rti net the 
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Kikar seed liowcNcr, wts left and as we Iiad no furtlicr 
use for It, we sowed m strips during the first dajs of Sep 
tember on some soft, but not rnudd^ , soil This succeeded 
ndmirabl) and further experiments have convinced me 
that autumn is the right time for sowing on such land 
On %erj light soil the Kikar seed should be covered more 
thickl) , little holes 3 inches deep may be pressed into 
the ground with the end of a stick, and the seed dropped 
into them The hole is then closed bj scraping sod in it 
with the foot and the earth is pressed down with the heel 
A ground onl> slightly covered with weeds and grasses 
is required for this cultivation 

On light sod the joung Kfkar suffers much from the 
ravages of rats, which gnaw their roots I have observed 
that these animals burrow along the lines of trees and cut 
every root as they proceed To prevent this to some 
extent, I prefer sowing on seed places The rats have 
then to dig tiirough a considerable amount of sod before 
they reach the root of the next tree, and extensive blanks 
caused b> tlicm arc more easily prevented 

In the more moist ist and 2 nd class districts of the 
Punjab plains, Kikar germinates and flourishes cm Ivtd <ie 
faidius without irrigation provided the sod is 

fresh and contains sub sod moisture TJiC ground ma> be 
ploughed up the seed sown broadcast harrowed and if 
possible rolled before the actual summer rams set in , strips 
maj be ploughed up and the seed sown in lines or places 
dug and sown But with all these different methods tlie 
chief point IS to press the sod well down Tin. Kikar 
shows a natural tendenej to grow on well worked and 
shghtlj raised ground The best method therefore is to 
draw shallow trenches 6 inches deep forming the sod into 
a ridge, and sow on the side of it In our plantations the 
jpjije ca iJbc r»f Jbe l>oujoiLajj tljicJb .show b} fir 
the most 1i\l1> growth I recommend a distance of 15 feet 
between these trenches and would plant Sissu transplants 
at feet apart between the ndge^ with a view to the 
future improvement of the forc't sod An unmixcd Kfkar 
fore t should be *own at 7*4 feet but such 1 forest hatdlv 
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produces 1 Iiumus sot! on account of tts open growth ind 
the inconsiderable leive fall I ven in a closed Kfkar forest 
the ground is covered uith grass and weeds, as nta> be 
seen tn tlie Ludi malt Plantation 

On low ground wlitrc water is likely to collect the rais 
ing of the soil for the seed is of special value and here 
little heaps of soil 1 to 2 feet high ma> be threnvn up 
and the seed sown on the top of them As on account of 
Its open and little shading growth neither ccrcalia nor 
grasses suffer beneath the shade of the K/kar, it is therefore 
especially adapted for cultivation in fields and on grazing 
grounds 

So omg tn Nursertes 

The same method is pursued here as with Sissii The 
soil IS thrown up m little ndges on which the seed is sown 
Tlie >oung seedlings when they have appeared above 
ground must be less frequently watered than Sissu On 
irrigated land the seed is sown in March and the plants 
will be ready in the rams, but if the seedlings arc to be 
raised without watering we sow during the rains and plant 
m the following rams The >oung plants should bo cover 
cd with grass during the winter months 

Trans/'hntwff 

It IS a fallac) to believe that Kikar cannot be trans 
planted I liave tried it m>self on a small scale at the 
Dchli 1 lantation with complete success Transplants with 
the earth can be put out during the rams as well as in the 
winter months if care be taken to preserve the wliole of 
tlie tap root intact I have obsened that winter trans 
plants benefit by being cut 2 inches above ground A 
covering of these plants is under such circumstances not 
necessary As yet I am not prepared to give an opinion 
whether 'i\i\ar can "be transplmtcd without earth 

A atnt tl RefrOfincticn 

The Kikir naturally reproduces itself by mean', of seed 
and coppice Ml the innumerable young Kik*ar we see on 
so many field m this province owe their tMstence to 
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nitunl reproduction The seed is heavy, and fills straight 
dou n from the tree The j oung trees u e find at a distance 
must therefore have been carried abroad b> birds, or must 
hive passed through animals 
As mentioned above, the soil in a eleir Kikar forest is 
mostl) oveigrown with grass, and the natural reproduction 
of such a forest without assistance can onlj- be partial and 
slow It vv ill be found useful to loosen the soil after cutting 
a small number of trees and to scntch the seed in and 
cover It, thus combining artificial cultivation with natural 
reproduction this means alone we cm count on a 

rapid reproduction If Kfkar trees arc old, it will be as 
well to stub the roots out and to sow round the liole , this 
will alwajs succeed In joung Ktkar forests, with the 
power of coppicing stdl strongly developed m their roots, 
the stumps may be left m the ground and cut repeatedly 
If some of the old trees are kept as seed trees, and artificiil 
means are sparingl) emplojcd, the most sitisfactorj repro- 
duction may be expected (Sec general rules, coppice 
under standard ) 

further trcxtmait of the Kikar 
Naturall) reproduced Kikar forests will, m this provitict, 
hardly ever need an artificial thinning out But when thc> 
are created, or artifician> reproduced, they grow up verj 
dense, and require an carl> thinning I cut them m their 
second jear to a distance of 2^ feet to 3 feet apart, and 
in the third jear to a distance of 5 to 6 feet, and again 
after two >eirs to 10 to I3 feet, at which distance tlicy 
should remain till they can further be thinned for fire- 
wood 

The first thinnings, when the whole tree is overgrown 
with thorns, ire difficult to execute The easiest wi> is to 
cut the > oung phnts with hciv> girdcn scissors, and to 
pull them out of the lines with short iron hooks 

April mil Mi> irc the months for thinning If ihtnncil 
in the cold wcilhcr, the coppice vv ill spring up nntl grow 

as tall as the prescrveil trees Where the soil is too dry 
for the Sissu, the Kikar mikes in idininblc roid side tree 
The tree stands pruning well but as the wounds lieal 
slowl>, the opcnlions imiNt be circfullj performed, Ibougli 
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tom bruichcs nnd uncNcn wounds do not decay npidlj 
on it 

Acacia flvtv — sxttu Siuis 
Thfe tree is not indigenous tn the Punjab but wc find it 
cultivated I have constantly observed that it grows best 
on a li5,ht loam soil such as we find in the J ilandhar Dis 
trict and on very old sailaba It is one of the quickest 
growing trees m the Punjab plains and as the wood is very 
useful It should be largely cultivated The tree suffers 
from frost in the more northern parts of the Punjab plains 
especially if j,ro\vn on irrigated land on heavy cold sod 
or withm forests The roots of the tree are of a soft dcs 
cnption and kankar or clay beneath the surface of the sod 
destroys it 

CttUi ttion 

The seed ripens m April On trri^atci the sctd 
sown on the ridgt m the months of April Ma> and Jum. 
germinates readily It takes about fifteen davs to gcr 
minatc in April and half of that timu m hotter montiis 
The jcrJ requires about the same amount of water to 
germinate as the Si»fi and the joung a little Itss 
than the young T ill The tree grows from 5 to 7 feet in 
the first year but on bar land it escapes but r ircly the 
efftets of the frost When killed down to the root tin. 
tree will coppice again and in the second season some 
young trees may escape OnstilJbt the seed if sovnin 
the rams will germinate rcadilj but it should Ul sown on 
old sitUba onlj which is not liable to be inundated tin, 
tree not having the same power of resisting floods as tin. 
D ilbcr^ I iiissu and Acm » Arxbtct The tree sufftrs less 
from frosts on such lands On /iw / tief’endm^ on r tni f til 
the soil must be of a verj superior description cither a 
sandj loam or loamy sand and must be \er) fresh TIil 
caj.a fill too must be vetj cotisidcrablu. to secure success 
1 In. tune for sow ing is durin^ tin. rams 

rimtw* 

Tlic tree when grown in nursem.s (whch ou^ht to be 
laid out sown and trtiUd like Sis u nur tries) can be 
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transplanted with earth either during the rami or in winter 
Thus transplanted the tree is especially adapted for road 
side trees On all other but ver> fresh soil it requires a 
further watering Winter transplants ought to be watered 
till the rams begin and ram transplants ought to get an 
occasional watering til! October, when the vegetation 
begins to rest It depends entirely on the condition of soil 
if the transplants have to be watered again in the next 
year Single trees on the road side do not suffer *'0 much 
from frost On irrigated and moist saiKba land thej can 
be transplanted without earth like the Sissu 

Cutting 

The tree grows readilj from cuttings but as the plants 
grown from seed are as a rule stronger and hcaltliier than 
those reared from cuttings it is unneccssarj to discuss this 
wa) of cultuation 

Ac\cia srrciosA— Siius 

The tree grows wild m nearl> all the lower hills and we 
find It cultnatcd all through the province Its entire hah 
tus IS very much the same as that of the preceding tree 

It prefers light loam sod thrives moderately well on 
sandy sods and succeeds but badly on b-lr land The 
changes of heat and cold on uncultivated b'lr land arc too 
severe for this tree and in an irrigated Dodb plantation 
only a small proportion of the seedlings live through the 
winter 

The natural home of the tree is the Terai where the frost 
is ccrtainl) severer than in the plains but nolhmg like so 
abrupt 

CuUnaitou and hf/’rc fuetton 

The seed ripens in Januarj The cultivation is the same 
as that of the AapTfa sad hke that tree the Sins is 
one of the best sptcies for road side planting 

Treats lent 

Both trees arc verj much injured by injudicious and 
careless lopping which mcvitablj causes dr> rot and tn 
courages destructive insects to attack the tree 
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Al\C 1\ binOLMV— O ui 

The natural home of this tree too ts m the Lower Hi 
Tn'\\a> a It suffers from the rapid climatic changes iiv the 
plains especially in a bar or desert climate In Changa 
Manga where it germinates readily and grows rapidl> \vc 
have not succeeded as yet to keep it ahiL. through the 
winter though there is no doubt that it grows well in 
better cultivated parts of the Punjab plains where the ch 
mate is milder 

The Ohi seems to dislike a very licav’y soil The cul 
tivation IS the same is tliat of the two preceding trees 

The three last named trees irc especially adapted for 
district arboriculture m the districts underlying the hills 
such as Gujrit Sidlkdt Gurdispur Hoshidrpur Klngri 
Jalandhar Ludunah and Ambdi Inkmgra Gurdi>pur 
and in some of the other districts thc^ might be grown 
with advantage m forest pUntalioiis provided good sod 
IS selected 


CCDRrLt TOONA— Tev 

This handsome and useful tree is indigenous in the lower 
hllU up to 2 000 feet It was formcrl> cultivated through 
out the Punjab and strictly preserved under the IJritish 
rule however it ins been greatly neglected and there arc 
but few good sized trees left Withm the few list jcirs 
many efibrts have been made to rc-estiblidi it The 
formation and foliage x>f the tree mdicitc tint it stands 
a considcriblc amount of shade In the earlier stage of 
growth the joungphnts not only tolerate shade but actual 
ly require protection from the sun The frost kills them 
in the first year cspccnlty in the bdr and on imgitcd hnd 
but when they have attuned the age of two or three years 
they arc hardy enough to withstand the effects of the frost 
The Tun requires i rich sod , but as the more literal 
growth of the roots indicates it is not necessary that the 
hycr of good soil should be more than a few fcjet deep 
The tree wants a good supply of water and will grow even 
on an inferior sod if kept moist enough It is very liable 
to the attacks of a Iffti ptera tt insect, which consumes 
the pith of the y oung vhooti. 
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Tlic seed ripens in June, and the fulness of the gram in- 
dicates Its health) condition Tliroughout the province 
the tree requires a great amount of care during the first 
jear of its life The joung seedling wants protection 
against the direct ra>s of the sun m summer, and against 
frost in winter Sowing in the open is therefore, if not 
impossible, at any rate impracticable, and would entail 
useless e\penditure Transplanting w ould seem to be the 
best and cheapest method The transplants can be raised 
cither m pots or in nurseries, but 1 find nurseries produce 
the better niitenal The best position for such a nurserj 
IS under old trees, or between two lines of Sissii, Klhar, or 
Mulberr), which havenotcloscd overhead The soil should 
be a rich black humus, such as wc find in old forests or old 
native gardens It must be well worked and cleared of 
roots The seed should be sown in the beginning of June, 
as the spring sowings would hard! j be strong enougli for 
summer transplants, and they would grow of too large a 
size in the nurscr) to be easily protected against frost 
The seed mi) be sown broadcast, but I prefer sowing it on 
small ndges on account of the watering The seed, which 
must be covered lightl>, will germinate after eight to ten 
dajs, and in the beginning of November the joung plant 
will be about a foot-and a half high At this time the 
seedlings must be covered, and remain so up to.thc end of 
Februar) Transplanted cither m March or during tlie 
rains they will reach a height of 7 and s feet, respectively 
On bar land, the trees must again be protected during the 
winter, cspcciall) if grown m a plantation Smglj, on 
road-sidcs, or fields the tree has a greater power of resist- 
ance on account of the free circulation of air In the third 
jear it will be tall enough to be bejond the rvacli of night 
frosts (sec Hook I, Climate) 

When the surface soil is not quite fresh, the Tun tree, 
owing to the more lateral formation of its roots, requires 
m nurseries, or as transplants, a greater amount of water- 
ing than the DaH'crgta Stssti, and road-sidc trees must be 
watered another season The tree, though vaiUiable on 
roadsides round welts, and within villages, causes great 
hann m fields owm" to its intense shade 



cirri] \ri<)\ nr oi pi \j \p 1 1 1 ns in 


N xUit tl Lcproiuction 

The seed germinates well under mature trees and I am 
convinced that natural reproduction if combined with arti 
ficial cultivation will answer well but it has not been tried 
IS yet 

rnrther lictxlmenl 

I recommend a very lenient and late thinning to prevent 
tl c tree from separating close above ground and forming 
branches In tlic open it is difTccult to prune it into a high 
trunked timber tree though wounds caused by lopping 
heal quickly 

Morus Alb\ &c— Tut — Mului i r\ 

These trees art cultivated all over the Punjab plains and 
in the lulls up to 5 ooo feet The wood of good old Mul 
I erry trees is most useful both as timber and fuel but as 
they are seldom quite healthy they produce but rarely 
timber of good shape On a good loam soil the Mulberry 
grows well and fast not so readily on sailaba and on bir 
land only with considerable watering The tree wants 
more moisture than the Dalbcrgxn Sissu and the young 
plants are easily affected by drought I have observed 
tint they died o/T on heavy soil m July and August as 
boon as they sprung up if not constantly wntcred Tlie 
trees after reaching a certain age become diseased espe 
daily on sailfba and birlind 1 maintain however tint 
the climate of the plains is the chief cause of their decay 
Careless pruning is exceedingly hurtful to tins tree I re 
commend its cultivation m the districts underlying the 
hills The clay soil of the I’csh ivvar valley intermixed as 
it Is with micaceous sand *>ecms to suit the nature of the 
tree and wc sec it there health cr though sm iller linn in 
< iher parts « f the 1 unjib pi uii'. 

CuUt wtt n 

lied (Terenl species of the tree rq eii in May and June 
On irrigated lind they succeed best if sown on the ndge 
like Ihc Si n Up lo 20 lh < f July they may lx pawn an 1 
if well w ilcrcil they will 1 11 tl cir own a am I Si i of 
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cdHicr sowing Thcj require to be witcrcd till the ciul of 
October ^s even No\ ember sun is diiigcrous to them with 
out 1 moist ground 

When sown on moist sulibi they will gcrniimtc but 
not so well is the Stssu Sowings will not succeed on hnd 
solcl> depending on run fall 

Phut tug 

It IS cisy to ruse Mtilbcrrj phnts in tuirscrics and to 
InnspHnt them md in tins respect the tree is c\cn luirdter 
than the Sissfi Proxidcd the sod is moist enough plants 
with half destrojed roots will bud and grow rcadilj With 
the cNception tint the Mulbcrr> mirscr> is sown in June or 
beginning of July the preparation and treatment are the 
sinjc i<i thit of 7 Stssu nttrw) The tntisp}7nts miy be 
put out cither in the nms or in December Janinrj and 
rcbruar> and like the Sissu with or without earth The 
tree can be grow n from cuttings I or road suit planting it is 
not of much \aluc as it is much affected b> lopping and 
browsing It gets diseased at an carl) age loses its leases 
b> att icksof insects anddicssoonundcrsuchcircumstanccs 

ZizNnius Jujui«\ \ND Lotus— iti Ki 

This tree is useful for timber and firewood the leaves 
arc much valued as fcKidcr for cattle and if grafted the 
fruit IS liighl) prized The tree is common tliroughoiit tlic 
1 unjnb though Dr Stewart doubts its being re illy mdi 
gcnoiis in this province It grows mostly on cultivated 
I ind or on sandy loam but not like its congener the small 
scrubby mtlh uumuialaria in the hard and and soil of the 
llir It succeeds on a saline loam on which Stssu Tun 
and Miilbcrr) do not answer and requires nuich less water 
linn Sissfi It IS ncarl) as hard) in this respect as the 
Kfkar and at the s imc time suffers less from frost than this 
tree On b'r land cv en this hard) tree freezes often down 
to the ground iluring the first winter 

CuUn tU u 

Towards the end of Maj wlicn the fruit begins to get 
quite soft tile seed is ripe 



CUL^IV\^10^ Lie or PVi\JAD lJiIL\ IIJ 


Ou trrigaltd lattd, the tree iuccctds well if sown in June 
on the ridge The seed gcrinimtcs after ten to fifteen 
days, and the plants will attain a height of i to 2 feet 
during the first season 

On taildba, tlie best time for soaring is during the rams , 
and if the soil is loose, the seed must be sown deep The 
best way is to make a hole in the ground with a stick about 
2 inches deep to drop the seed m and to press the earth 
down on it u ith the heel 

Seed sown m shallow places or lines isconstantl> scratch 
cd up by the jackals. When germinated, the seedlings will 
grow 8 to 12 inches high during the season, and sufltr m 
rare instances only from frost on such lands. 

If land depending on rain fall is fresh and the ram fall 
considerable, the trees can be grown directly from seed as 
on saiUba land, but a safer way is to transplant them The 
seedlings are reared m nurseries watered b> wells Sown 
in June the young plants can be transplanted in December, 
January, or February, or during the fbllowing rams. The 
tree does not seem m favor for road side cultivition but 
we SCO It frequently near wells, in fields and near house's 
and Villages For district arboriculture it must be reared 
in nurseries, if it is to be planted in imirngated fields, or 
on road sides , but for well cultivation or as boundary trees 
in irrigated fields, it must be raised from seed The tre«. 
m its varieties should be cultivated in all puts of the 
I’unjab plains except in the and portions of the !o\\erhiII-> 
and such parts of the b'lr as cannot be irrigated 

Natural Rtptixluchi n 

The tree coppices vigorouslj, and jiclds a dense shade 
as coppice wood It will be of great \nhie for coppice 
under standard 

It can be graficiT as described m the general rule's of 
artificial cidtnation 

b\u\ — W illow 

We In\L as jet cultuntexl onl} two spexies of ihu tree 
in our p1intdion» in tlKpl«iii> 6 r/n / //j/ and Situ 
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Without irrigation they grow only on very moist sail iba 
in the immediate vicinity of rivers , but with canal irriga- 
tion and close to ditclies and \rater cuts they are easily 
cultivated The best time to plant the willows on irrigated 
land IS January, rebruary, and March, and the best way 
IS to plant them with a peg A hole is first made into the 
previously irrigated soil $ to lo inches deep, and the cut 
ting put into it, as described in the general parts of this 
pamphlet 

On sailaba land the cuttings can be put in either m 
December and January, or during the beginning of the 
rams, Extensive willow plantations on low saiUba land 
are the best protection against the washing away of the 
soil The following is the most effectual way to make such 
protective plantations a hole some 15 inches square and 
12 inches deep is dug, and about eight or ten cuttings are 
placed m it close to the sides Another hole of the same 
dimensions is dug at a distance of 3 to 4 feet, and the first 
hole is filled up with the earth of the second The soil is 
then pressed down with the foot, care being taken not to 
damage the cuttings In this way the work proceeds till 
the area is filled up The best cuttings are made of wood 
from two to four years old On very wet soil four to six 
j ears old wood is used 

The many jWls we have in this province should gradu 
ally be planted with willows and tamanx, and thus a great 
amount of u'seless ground would be reclaimed for arbon 
cultural purposes A previous drainage, especially of 
heavy and binding sod, is of course a great help to arbon 
culture, but much can be done without it by forming 
ridges or little mounds, and plant on them 

i>aUx alba and some of Uic other hill willows should be 
much more cultivated near water courses, as it fixes and 
secures their banks 

Azadiraciita Indica — N fM 
A tree commonly planted in the South East of the Pun- 
jab Phillour seems the last place. North West, where it 
succeeds well At the Nig Plantation, Changa Manga, 
and e\en on milder saiUba plantations, the tree dies of 
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frost It prefers a loam soil and we have not been success 
ful on light and moist saildba soils 

CuUtoabon 

The seed ripens in July md August 
We have so many better timber and fuel trees m our 
province that the Nfm has little interest for us ns a forest 
tree more so as the other trees grow quicker and their 
general habitus as regards forest growth is better adapted 
to the rougher chmnte of the Punjab On account of its 
intense shade however, and for other good qualities the 
tree is n\orth planting on roads, near villages and wells and 
in plots on grazing ground 

The easiest way is to raise the seedlings in small nur 
senes and transplant them with the earth either during the 
rams or m December The transplants require but 1 ttlc 
watering and only till the beginning of the rams. 

MCL.1\ AZLDVRiVCII— Bvxfj'l 
Tins hardier of the preceding tree flourishes in 

the north and north west of our province The tree prefers 
a loam soil but grows and prospers on any soil with the 
csccption of the umrrigatcd bir land 

Baki n wants less water than most of the other trees re 
commended for district arboriculture and docs not require 
IS much care In a plantation or forest the tree is const 
dered a weed only fit to cover the ground till we have been 
able to cultivate other trees , but its hard> growth its few 
requirements and the luxiinous shade it > lelds make it a 
fas ouritc tree for aNcU-cullivaition and for shad> topes on 
grazing grounds. 

ChUi alien 

TJic seed ripens jji January and Februaj^ and remains 
on the tree till the leas cs re appear anel the new seed begins 
to form It may be sown in March but must then be 
w itcrcd or it can be sown during tlic beginning of the 
rams. The joung plants ma> be transplanted cither m 
December Januarj and I ebnurj or during the rams 
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As the tree IS on]j cuUiV'^tcd road sides ^\c^s, 

&.C , the best w ij IS to plant them ith earth 

SlZ\GlUM jAMrOLXMJM— J\M VN 

TIic tret ts cuUi\atecl in the distncts iinderljinq the 
lulls and cmincntlj adapted for well and \ilh"e culti 
\ation It attains a large size and the wood is far better 
than that of thclVak.\m orctenNlni tree, thou not equal 
to that of the Sissfi and Kfkar It >iclds an tvcellcnt 
shade and the fruit is highl> \nlutd b> the nati\ cs 

The J unan docs not require a deep soil it succeeds well 
on a loam soil w ith boulders and grx\ cl below the surface 
On lAr land this tr«.e sufltrs from frost like most of the 
inhabitants of the Terdi In the Nag Plantations the 
seedlings sprung up rcadil> enough but froze down cacr} 
winter In the plains proper of the Punjab the tree is ccr 
tainlj not a forest tree, but if Ter’li Plantations were 
initiated this would be one of the trees worth selecting 

CttUt ahott 

Tlic seed npens m June Tor district arboncutturc 
joung plants ought to be raised in the district nurseries 
and l>c transplanted during Februarj watli earth 

MA^clF^^A lNr>ic\ — I^I aacoe. 

This IS dccidcdlj a tree belonging to the more southern 
pro\inccs ind is apt to deteriorate m most parts of the 
1 unjab as regards growth fruit andaiood The tree courts 
a rich light fresh loam soil and a mild and cacn climate 
Nowhere in this proaance can it be grown without protcc 
tion against frost for at least two or three jears Tlie 
natues protect and cliensli tins tree on account of its fruit, 
and the cultivation xnaj be safclj left to them Gov ern 
ment however, should import grafts and establish grafting 
nurseries m each district 

O/f/r abM 

The seed ripens m June The pulp of the frmt is re 
moved a'nd tl c seed washed m water and sown in a boa 
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filled uith rich soil The seed must be mcII ^^atercd and 
will germinitc after 15 to 30 daji In September the 
phnts are put out singly, and should be watered e\ery two 
or three days In the beginning of November the young 
plant must be covered with grass to protect it against frost 
This cover is removed in the beginning of Jlarch and the 
tree must again be vv atcred till the rains set in and cov cred 
again tlirough the winter The following February the 
tree ought to be grafted or budded which has been dcs 
cribcd under the general remarks on arboriculture 

Tamm indus Indica — Imli 

This tree is really an inhabitant of the more southern 
parts of India and can only be cultivated successfully in 
the Dehh Ambdlah, Karnd and Mult in Districts 

CuUtKatiou 

The tree must be raised in small well protected and 
watered nurseries covered during the winter months and 
transphnted with the earth during Tcbriiary 

ricu«i Indica— DdR- 

This tree IS cultivated throughout the Punjab plains 
and when once established is satisfied with nearly any 
descriptions of land 

CtiUi aUott 

The Por IS easily grown from cuttings which arc planted 
in July It IS necessary to water them after tin. rains cease 
till the beginning of the cold weather Cuttings of 8 to 10 
feet length will take root Another way is to plant out in 
the rams the natural seedlings which are found m abund 
ance near old trees, and which have mostly l>ccn plantcil 
by birds ^ 

It IS difficult to raise young plants m nurseries and not 
worth the trouble, as natural grown planting material can 
be got in abundance 

Ticus Relicio< 5\— nr M, 

This tree IS found cultivated over the entire Punjab 
plains and like the B6r, is valuable as a slndc^\ mg tree 

near tanks and rest places. 
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Cultivation 

Like the Ftcus Indtca it is cultivated by means of na- 
turally grown seedlings, and can be reproduced by cuttings, 
but they are less certain of success than the Ftcns Indicn 
The time for both ways of cultivation is during the rams 

Acacia Modesta — PhulXi 

The tree is indigenous m the Salt Range and m all the 
low hills east of the Satlaj In an uncultivated state it 
prefers a rocky and and soil, but it grows well on canal 
embankments in the bar In its natural state it has hardly 
ever had a fair chance of growing into a tree, as throughout 
the rakhs where it is found it has been constantly cut and 
broken down, or browsed by camels, goats and cattle 
There are, however, good sized trees near Jhelam m the 
Tilla and Pubbi Rakhs, and in the Nag Plantation all 
along the canal embankments The tree flowers m June, 
and the seed npens by the end of December and m 
January 

CuUtvaUon 

The seed, when npe and healthy, has a greenish brown, 
polished appearance It is a dry seed and its germinating 
qualities are easily preserved It must be carefully guard 
ed against rats and mice , but its greatest enemy is a little 
grey insect, a species of cttraibo When these insects have 
once got into the seed, they destroy great quantities of it 
in a short time 

On trrtgdicd land the tree grows but slow Dr Stewart 
mentions in his ‘ Punjab Plants ’ a tree in the SahSranpur 
gardens, about 30 years old, wdiich has only 5 feet girth 
by 30 feet height On account of this slow growth it would 
be an unremunerative speculation to raise unmixed forests 
of it on land requiring a considerable outlay for watering , 
but sown on the ndge intermixed with Sissu and other 
trees, it affords a greater security to the cultivation, especi 
ally on the more and and binding places We have largely 
intermixed it at Changa Manga Plantation In rakhs, 
which can only be occasionally watered, the tree sown on 
seed places or on strips will be found to answer well, and 
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still more so if mtermixed with Jhand Reru and Parish 
The best time for sowing is March and April 

On saiKba the tree is after a very short time suppressed 
by the quicker growing Sissfi and Klkar, and it is not 
worth while to cultivate it 

If land depending on ram fall is of a superior quality, 
where Siss^i and Klkar can be grown it would not pay us 
to sow Phul 11 , but as it is one of the few trees capable of 
re stocking and and rocky lands with a forest and improv es 
the soil for the cultivation of the quicker growing species 
of trees we must not neglect its culture On such and 
land the soil should be worked in deep seed places and tlie 
seed must be well stamped down in the beginning of the 
summer rams which should be abundant to enable the seed 
to germinate The entire Pubbi Range ncarjhelam and 
all the low and hills of the Peshiwar R&walpmdi and other 
districts at the foot of the Himalaja might be re stocked 
with forests if Phulat were carefully cultivated 

PlauUttg 

The tree wlien transplanted young succeeds well on 
fresh soil but I am not prepared to state how it would 
succeed on and land Experiments must teach us this ns 
well as the best time for transplanting I believe the sum 
mcr rams to be the most favorable time and would ccr 
tamly recommend that nursenes of this tree be made , for 
as a rule planting succeeds better on and nnd poor soils 
than sowing Even on the most and soil n portion of the 
seedlings arc sure to succeed if mixed with Rcrfi nnd 
Jhand The cultumtion ought to be repeated till a portion 
of the land is under co\cr, and when this is nccomphshcd 
the next nrea should be taken tn hand Tlie cultivation 
nnd re stocking of the nnd lower lulls mentioned above is 
one of the most important arboncultural questions nnd 
should be taken in hand as soon as the more pressing 
plantations for the supply of Railway fuel are finished 

Natural Refroductwn 

The PhuKu w ill coppice readilj when cut down and as 
it coppices from the roots ns well ns from the stock this 
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way of reproduction will last for a long time Tor treat- 
ment of the coppice forest, is well as time of cutting, sec 
general rules in Chapter II 

Our coppice rakhs under present conditions are, without 
evception, ruined by rights and grazing I believe that 
any one of them situated on tolerably good soil would 
grow m 50 years into a dense forest if shut up against 
grazing, grass cutting, and other uses and misuses To ac 
celerate reproduction and to shorten this period, we must 
combine artificial with natural reproduction 

Ac\CI\ LEUCorHL\E\ — R epu 

This tree grows like the Phulai tn the more and parts of 
the Punjab plains, but prefers the eastern portion of the 
province Like the preceding tree it is but rarely allowed 
to reach its natural size, being brov%scd down by camels 
and goats The largest trees arc found in the vicinity of 
canals or other w ater 

Cvlttt.nUon 

The seed ripens in April and May, it is of a greenish 
brown color, and has a polished appearance when ripe 
Being a dry seed, it keeps its germinating power for years 
but IS very liable to the attacks of insects which destroy 
large quantities of it if wc do not take the utmost prccau 
tion 

The manner and season of cultivation arc precisely the 
same as described for the Acaeza modcsla Like the 
former tree it produces freely by means of coppicing, and 
IS as useful for the recultivation of our and rakhs as the 
Phul u for the re stocking of the lower hills 

Prosoris Spicigei a— Jhand 

This is another of the modest children of the soil It 
picfers a dry bir land, and sends its roots deep down m 
search of water I !ia\e followed the roots of a Jhand 
tree in rakh Changa Manga to the depth of about 60 feet 
It IS lopped and browsed down more than any other tree 
1 1 now , and onlj its great \ital ptn\cr enables it to resist 
tills ill tieatmcnt and reproduce 
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I uiulerstind that Mdli Rim the great Fuel Contractor, 
ciuscs the roots of all the trees in tiic extensive private 
rakhs between Mi m Mfr and Ok ir i to be stubbed out, and 
It remains to be seen if he will succeed in cxtcrniiinting 
even the long sufTcnng Jhand and Kar/l Whenever the 
tree IS left undisturbed it grows to a considerable height 
It IS one of the verj few trees able to penetrate a soil 
mixed with kankar 

CuUt cation 

The seed ripens m June, and is casilj preserved if pro 
tected against mice rats and insects 

On nrt^itcd soil it gcnnmatcs rcadil>, and nn> be 
sown any time during the summer, but lierc we cultivate 
It onlj as an intermixture in plantations It docs not 
suffer from frost, and covers the soil 
On sail lb I land it thrives , but tlicrc is no nccessitj for 
Us cultivation ' 

On lands depending on rainfall the tree grows without 
difficulty, and the cultivation is the same as tint of Rem 
and riiulai 

Natural Rtp'roduetion 

In no other useful tree is the \vo\vcr of coppicing more 
strongl) developed than in the Jhand and ' coppice treat 
ment aided by artificial cultnaition, is the best vva> to 
reproduce it 

TVMAKIX Okilntvlis— Tai XbH 
1 his tree grows throughout the I’unjab plains from Delhi 
to I’esh iwar and Multan Its growth is rapid, and it at 

tains a considerable size It prefers a loamj soil but is 
also found on hard clay soil and on sand 
Tlic I ar ish grows a thick taproot is \er> hard), and 
docs not Seem to suffer from cither frost, drought, or e\ 
cessive moisture I have seen it growing lu the Mont 
gomerj bur, on s u! tba land on the Ravi, on swampj soil 
near jlifls and on saline ‘ kallar land 

Cidli itnn and Rcprodiictii.n 
The seed ripens in Januarj , it is \er> small and down), 
and for this reason diihcult to eolleet As soon as it is 
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quite npc, the wind cairics it awi} It is therefore nccc'^ 
siry to watch the ripening of the seed carefully, and to 
shake it into bags before it flics off 

the cheapest method to cultivate the 
tree is by means of cuttings (for execution see Chapter I) 
which may be planted m January and Tebruary, and again 
m June and Julj The seedlings require a good watering 
for the first few months till they strike root I prefer 
planting them in February At Changa Manga we have 
put out over 500 ooo cuttings during that month, and they 
ha\ e all succeeded 

On sailaba land also cuttings will grow readily if put out 
in June and even on land depending on ram fall they take 
root if the rams are severe enough On such lands how 
e\er, it is safer to plant seedlings Thousands of seedlings 
spring up after the winter rams behind embankments, in 
water courses in Railway cuts &c, in fact, wherever the 
seed collected and the wind was unable to dislodge it 
These plants can be put out either m December January, 
and I ebruary or in the rams and ihoiigli it is safer to 
transplant them with the earth they can be put out with 
tu! ed roots and in the ilncst districts require to be W’atcred 
for a sliort.time only 

If such seedlings are not procurable they can be grown 
from cuttings m an irrigated nursery Small nullahs, a 
foot deep are made about 2 feet apart, and the soil is 
thrown up in a ndge between these trenches Cuttings of 
young wood about iS inches long are planted at a distanceof 
12 inches apart and the whole plantation iswatered Tliey 
ire planted m February and may already be utihred dur 
ing the following rains but it is better to wait till tiie next 
winter Seedlings can also be raised from seed but many 
precautions must be taken on account of the lightness of 
the seed The sowing nursery has to be carefully prepared 
m beds 3 feet broad, with a small trench running on either 
side The seed is collected as described above, mixed 
with sand loam and water, and by this means the woolly 
or downy parts of the seed are removed The seed is then 
sown with the sand and beaten into the soil with a flat 
wooden shovel The land should not be flooded but 
watered by percolation 
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Niiiiril rcprodi ction by means of seed as h^Iit ns that 
of the Farash can never be completely successful Youn" 
trees will only spring up on entirely protected places and 
numberless seedlings may be found on one spot and none 
on another It is therefore always advisable to combine 
the natural reproduction with artificial cultivation Much 
can however he done by digging trenches at right angks 
to the direction of the winds prevailing during the winter 
rams %\herever Fardsh trees are found The seed will b(. 
caught m these nullahs germinate and blanks may b<. 
filled up during the following rams from the abuiidani 
seedlings 

CcDrUb DLODVk\— Divi 

This splendid tree already described m the Botanical 
Pamphlet grows m all our Punjab hills from 4 000 to 9 000 
feet It prefers a well decomposed gncisv or Umc stone, 
soil and though it grows on the steepest and rockiest 
slopes flourishes best on old levelled fields The tree c\ 
hibits a decided preference for the nortli and west slopes 
of the hills and only on the highest elevations above Sooo 
feet changes to the south and cast side 

The youhg plant thrives best on a rich brown humus 
soil and succeeds but indifTercntly when the soil is poor 
and dry Many of the failures of our artificial cultivation 
are mainly due to the fact that we disregarded this pomt 
ami tried to cultivate the tree on a ruined soil mth seed 
lings grown on the rich humus sod of a forest and uiidi.r 
the protection of their parent trees The Dcodlr requires 
only a very thm lajer of good sod and keeps its roots 
always near the surface In a natural forest tin, roots of 1 
plant in its fourth year reach rarely deeper down than r 
foot or 18 inches 

I give here sketches taken m the forest of tie joun^ 
tree from its first to its third year together with the nua 
‘.urtniciit {see F 

Reproi ctioi ml Culti \Uoi 

The seed ripens m November and germinate^ readily m 
a good humus sod The young plant courts tJie protection 
of mature treea and natural reproduction with 
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Torest treatment’ is preferable to any other cultivation in 
complete and pure Deodir forests Some of our hill 
forests have reproduced themselves exceedingly \\ell, even 
though suffering under the disadvantage of an irregular 
treatment 

In Chapter II, I have already described the general rules 
applicable to a High horest treatm*ent All cuttings must 
be lenient, and particular care must be tahen to beep the 
weeds down, as the growth of the Deoddr is slow during 
the first five to six jears In a mature Deodar forest the 
ground is usuallj tliicl ly covered with moss and a layer of 
undecomposed leaves and humus A preliminary cutting 
IS required before the seedlings can strike root The cut 
tmg for germination must be lenient, as the seed germi 
nates as soon as a little light has been let into the forest 
The Forester must now carefully watch the foi est under 
reproduction The trees must again be thinned two years 
after the seedlings show above ground, or they will dis 
appear, weeds will take their place, and the reproduction 
becomes uncertain without artificial assistance 

When once sufficient air and light is admitted, the forest 
may be left to rest for some time wi» ’out harm being done 
to the >oung growth , but it must cut to th6 ground as 
soon as the seedlings have reached a height of 4 to 6 feet 
On good fresh soil, and m a moist climate, the parent trees 
may be cut down as soon as a young thicket begins to 
form, but on poor soil we should cut them down at different 
times, allowing the forest a rest to recover the damage in- 
flicted on the young growth The Deodar outgrows 
quickly any injuries, and is therefore especially adapt 
ed for High Forest reproduction The young Deod ir 
grows well if protected sideways against the direct influ- 
ence of the sun It IS, however, a great risk to reproduce 
without artificial cultivation by means of small, narrow, 
clear cuttings protected against the Sotith by the mature 
forest, as in most cases weeds and bushes will spring up and 
stifle the irregular young growth Regular Deodar forests 
are, however, of rare occurrence, and the cutting by selec 
tion, as it has been earned out m tins country, with a view 
to the easiest transport only, has caused the greatest irre 
gulanties The young Deodar, though it maj ha\ e been 
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for > cars vinder dense sliadt, reemers and grows into a 
healthy tree Small thickets, therefore, grown in perfect 
shade may remain, and will be valuable for the next rota 
tion The general rules for the treatment of such irregular 
forests arc alrcadj given m Chapter II Netural reproduc 
tion in forests of this descnption depends altogether on the 
susceptibility of the soil When the ground is oiergrown 
with a cover of thick grass or weeds, it is impossible to 
re stock the forest by natural reproduction 

For the treatment of mixed forests, the general rules m 
Chipter II will again serve as a guide The Deodar is 
found intermixed with Ptnus Excelsa, Abtes Svnthtana, 
and Picea Webbiann Weeds arc less dangerous to the 
reproduction of a forest of such dcscnptton *1110 manner 
of cutting is the same as for pure Deodir forest, whereby 
\\\Q Punts Lv<clsn n.n<i Abtfs Snnl/norm, which require 
more light than the Deoddr, are kept back TIic Dcoddr, 
of course, being the most valuable tree, is kept as a seed 
tree, and the young growth of the other species is cut down 
wherever it impedes tlic growth of young Dcod ir Wlien 
such a forest nears niatunt), it should assume by degrees 
the character of a pure Deoddr forest * 

Artijiaitl CnltiMttton 

When the soil in a pure or mixed DecxJ'ir forest becomes 
overgrown with weeds and grasses, or when we intend to 
create a Dcod'ir forest, aac must liaac recourse to artificial 
cultia'ation 

In a forest under rcpoHliiction, the ground sliotilcl be 
aaorked in places or strips aalicreacr the soil, owing to the 
presence of aaceds or grasses, is unfit for the reception of 
seed Seeds may be scratclicd into sucli places and coaer- 
cd Sowings in the open aaiU only succeed if the sod is 
still a fresh, brown humus, or real forest sod The lx“st 
and most natural time for soaaings is during autumn 
Whcrcacr the sod is of an inferior description, vaL must 
ha\e recourse to planting 

The nursery plant is under all conditions to be preferred 
to the natural seedlings, as it by far the hanlier, and 
does not rctiuire the same amount if protexMon The 
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forest plant is quite useless for open positions if not irtifi 
cially protected against sun and frost The best age for 
transplanting is in the third year, when the plants have 
reached a height of I2 to i8 inches They can be trans- 
planted eitiier during November, or Slarch and April 
Ram transplants will also succeed 

The greatest care imtst be taken not to injure the tips of 
the tender roots when the seedling ts taken out, transported, 
or planted It can be transplanted cither with or without 
earth The best distance for an unmixed Dcod'ir planta 
tion IS 3 feet (horizontal measurement), but this distance 
may be greater if, on account of the scarcity of Deodar 
plants, seedlings of Abies Sviithiana and Picca Wchhtana 
are intermixed 

If we cultivate deteriorated soils, or more so grass blanks, 
the young plants must be manured A few handfuls of 
good humus will often secure the whole success of a cul- 
ti\ ation The plants will also benefit by a protection over 
head Shrubs are tied together and put over them in form 
of an inverted kilta This protection should be put on 
uhen the rams cease, and removed the following spring 

Nurseries 

A nursery should be on a rich soil of decomposed gneiss 
or hme-stone intermixed with humus In Chapter I, the 
fullest instructions for the establishment of nurseries will 
be found The soil must be worked 12 to iS inches deep, 
hoed, raked, and, if necessary, manured 

The seed may be sown either m autumn or spring , but 
as the preservation of the exceedingly oily seed is very 
difficult, autumn sowings arc, as a rule, preferred The 
seed should be sown m drills about 12 niches apart The 
sowing board should be used for this purpose Success 
will be more certain if the nursery beds are covered with 
moss and branches till the next spring 

Central Remarks 

All efforts should be made to grow the Deod ir nearer 
our markets close to the river banks, and on hills nearer 
the plains The Deodar will thrive at a much lower eleva- 
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tton tlnn we find it now, tliougli for ph)siologicaI reasons 
I doubt if the timber would turn out so well 

In Abbottab^d a numberof Deodara were planted five 
years ago by Captain Ommanny, one of the best and 
most active district arbonculturists and thej arc now 12 
feet high, and grow rapidly 

PiNUS r\CLLS\ 

This tree, next to the Deodar, is the best timber tree in 
our Himalayas, and thrives from 5,000 to 1 1,000 feet It 
grows to a considerable size, prefers good forest soil, but 
thrives, even as a young plant, on worse soil than the 
Deodar We do not often find the tree in pure forests, but 
mixed with Cedrus Deodara, Abies Sml/itana, and Puea 
Webbtam 


Natural Reproduction 

When the tree is intermixed with Dcodtr, we must cut 
as though we had to deal with a pure Deodur forest , but 
in pure Pmus Lxeetsa forests, or where it is mterniiNcd 
with Picea Webbiaun and Abies Svnthiaua, the cuttings 
must be more severe, as the seedling requires a greater 
miiuunt of h,;ht than the joiing Deodur 

Artificial Culliiattiu 

I he seed ripens in autumn, and can be preserved in the 
cone 

It ma> be sown in the open, on strips, or places 
but requires a good humus soil, and will succeed whetlier 
sown m autumn or spring The safer method, however, is 
to transplant seedlings reared in a nurserj The> arc not 
so susceptible to the evil effects of an exposed position 
but the same precautions must be taken as with Deodar 
p3 anting 

Piuus Dvcelsa nurseries arc treated exactly like those of 
Dcodir It should never be artificiallj cultivated as a 
jiurc forest, but as an intermixture of Deed ir, planted at 
6 feet quincunx, it IS very \nluib 1 c: All these intermix- 
tures will end of course, in a nearly pure Deed »r forest 
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AniEs Smitiiiv\a 

This tree grows in most parts of the Punjab Hinnhja 
between 5,000 and 10000 feet It attains a large size, and 
though it IS at present not highly valued, will, without 
doubt, yield excellent timber when impregnated It thrives 
best on a humus soil, but is satisfied with a poorer soil and 
reproduces naturally m clumps even on deteriorated soil 
and grass blanks For this reason it is the best tree to 
re stock ruined forest ground by intermixing it with the 
artificial Dcodir cultivation 

l^aitnal Reproduction 

The rules arc the same as for the Deed ir Only the cut 
ting must be more severe as the young plant doeS not 
stand the same amount of shade We must however, bear 
m mind that m a mixed forest the cuttings must be cxe 
cuted to suit the requirements of the Deodar 

Aittfietal CiiUivatiou 

The seed ripens in autumn but remains for some time 
in the cone m wJnch it nn> be preserved if the cone is 
picked before the seed Ins fillcn out 

Sow mgs can be executed in spring or m autumn on good 
rich forest soil Like the Dcodir it should be grown m 
nurseries and transplanted during the spring or autumn 
Transplants out of the forest arc hardier than those of the 
Deodir, but as we cultivate the Abies Smithiana only 
artificially, as a protection for the Deodir on mCenoc sod 
and exposed positions nursery plants are preferable 

PiCEA WEBBI VN \ 

This tree grows all over our Punjab Himalaja from 5 500 
to 10000 feet We find it in pure forests and intermixed 
with Abies Svitthiana near the highest belt of arboreous 
vegetation The wood is not without value as timber, but 
will improve by impregnation 

Natural Reproduction 

The cuttings for reproduction may be more lenient than 
the Abies Smtlltiatia cuttings and the >oung seedlings 
require as much shade as those of the Dcod ir 
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Arhjiaal Culhiattou 

If the same precautions are observed as with the Deodar 
the cultivation is sure to succeed The natural seedling 
stands transplanting better than that of the Cedar In all 
higher altitudes the intermixture of this tree is advisable 
for the protection of the Deoddr 

PiNus Loncifolia 

This pine is satisfied with the poorest soil It grows all 
through the Siwaliks from 2,000 to 6,000 feet Its timber 
has the greatest carrying power of all the Punjab conifers , 
the roots yield tar and turpentine , it has the great advan* 
tage to grow nearer our markets than any other hill tree 
I am convinced that this tree will yield the greatest net 
money return when we once begin to impregnate %vith 
kreosotic fluids Satisfied with \ery poor soil, its open and 
w ide spread growth docs not tend to improve the soil , and 
fires which occur frequently and spread rapidly over the 
ground covered with dry resinous leaves and tnigs, destroy 
often the little humus which has formed 

Natural Reprodnetton and Aritjaal CttUnahon 
The PiHUi longifoUa forest reproduces from seed if only 
strictly guarded against cattle, and more so against fires 
An abundance of flowers indicate a seed year, 14 months 
before the seed ripens The forest on the area to be 
reproduced should then be cut down, with the exception of 
some eight or ten good, healthy seed trees per acre 

Before the shedding of seed in April, all bushes should 
be dug out, nil stocks removed, as well as plots of sup. 
pressed young growth, whicli, unlike the Deoddr, ne\cr 
recovers The soil should be worked on seed places with 
hoe and nkc These severe cuttings should only be cxc- 
cuted when a sced-ycar is expected Should this fail, for 
some unfoTCStcn Tcason, seed must be sown over the area 
before the rams set m It npens in October, but the cones 
onlj open in April and Maj The best time to collect 
seed IS to pick the cones from December till March. Real, 
ly seed years arc rare, but there is no doubt that the 
constant occurrence of such failures is due to the frequent 
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forest fires and other misuses of the forest After the 
cones have been gathered, they must be put under shelter 
tiU April or May The cone is tlien exposed to the sun 
till it opens, and the seed is shaken out The cone is then 
pressed m a cone cracker made of wood, m the shape of 
a big nut-cracker, with handles 3 to 4 feet long, one of 
which IS fixed to the ground The seed which did not all 
fall out of the cone of its own accord is then picked out 
The clean seed has to be kept in a cool, airy place to pre- 
vent heating 

The seed must be sown either m the beginning of March, 
Mhen it will germinate during the spring rains, or before 
the rains begin The spring sowing often dries up in the 
hot months of May and June The seed is but thmly 
covered with earth, even on the lightest soil not more than 
of an inch Nurseries are laid out on somewhat poor 
humus soil, and the ground IS prepared not more than 13 
inches deep, and the seed is sown m March or m the begin- 
ning of the rams Twenty-five seers of seed are required 
per acre 

The seedlings can be transplanted as yearhngs or as 
plants two years old , but to ensure success they must be 
planted with the earth around their roots 
Amongst all our coniferous trees the Chfl alone grows a 
tap root in its early youth, and care must be taken not to 
in3ure it when the seedling is taken out, which is best done 
with the hollow spade The season for transplanting is 
during the spring or beginning of rams, and the correct 
distance is 4 feet apart 

Deciduous Hill Trees 

Lately I have had no opportunity of studying artificial 
cultivation, reproduction and treatment of the deciduous 
tce.e.s. to tJjA butUs, but. I ’Kauld as. 

the safest plan to raise them in nurseries on good humus 
soil, and to transplant them into the open according to the 
general rules given m Chapter I Their description is to 
be found in the Botanical Pamphlet, but their natural re- 
production IS as yet of little interest to us 

The most important are Jugtans regia and Pistacia inis- 
gemma Their timber makes the most beautiful furniture 
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uood, and would command a high price They should be 
largely cultivated m forests The walnut tree grows in the 
Himalayas from 5, 000 to 10,000 feet, and is easily culti- 
vated ‘The nurseries should be sown m spring on account 
of the mice, who devour the seed during winter The seed 
IS put into pots and mixed wth sand The pots or gha- 
rahs are closed with a piece of wood and buried under 
ground In April, the seeds are sown about 4 j 4 inches 
from each other in drills, and covered 2 inches deep with 
soil After the lapse of a year the seedling is taken out. 
Its tap-root is shortened, and it is put m a planting nursery 
Two years later it can be transplanted mto the open On 
account of the expense, I would only plant it 15 feet apart 
amongst other trees 

JuglaHS regta, the Canadian walnut, yields the best tim- 
ber of ain'alnut species, and it would be worth while to 
import some seed 

The PisUxcta vitcgine, Kalar” grows in our hills be- 
tween 1,500 and 5,000 feet, and should be largely cultivated 

Next in value comes the rraxinus It grows from 4,000 
to t8,500 feet, and I recommend its cultivation It thrives, 
however, only on the best description of soil 

Acer and Uhnus, too, should be intermixed, and the 
artificial cultivation of oak. trees, espeenUy of Quercus 
lucaua and Qttcrctis lift, will ficihtate the rccultii'ation of 
and grass blanks with the Dcoddr The safest method is 
transplanting, and the rc-stocking of such and places is 
well worth the outlay 

Nurseries should be sown m March, and seedlings put 
m planting nurseries iS months later, and the tap-root be 
cut at the same time After n lapse of tw o > ears they can 
be transplanted into the open Under fax orable conditions 
a dibbling of seed in prepared places will succeed 

Foreign Trtes 

As regards foreign trees, the best method i:> alwajs to 
sow the seeds in boxes filled with a mild, rich forest soil, 
and to water them with watering pot«, till lliey haxc reach- 
ed the height of about 2 inches Thej arc then separat- 
ed and planted into single pot«, and put out into the 
open on places well manured with huniu^ 
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As a rule, forest plants prefer a light, loam soil , poor 
or binding soils must be ennehed or loosened with humus 
or ashes 

Gvielina atborea can be grown in the plains but must be 
protected against frost 

Some species of Eucalyptus will, with care, grow m the 
plains, but their roots and stock must be protected against 
the hot-weather sun They grow better if richly manured 
with ashes, or even animal manure If the soil is binding. 
It must be loosened round the stem On good, moist soil, 
just below, or m the low hills, they grow rapidly without 
these precautions 

Castanea vera should be grown on a good fresh humus 
soil in the hills and in a sheltered position The >oung 
seedlings must for years be protected against frost If 
once established, the tree is easily contented as regards 
soil 

Casuanna grows well in the plains on light soil 








